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EVERSTICK 
ANCHORS 
lead the 


world 
in anchor sales. 
WHY? 


EVERSTICK 

Anchor Co. 

St. Louis, Mo. 
U.S.A. 





A Friend 
For Life 


A certain telephone 
company was having 
considerable trouble 
with drop wires break- 
ing in the insulation at 
the point of contact 
where tied to the 
building. 

The proposition be- 
ing put up to us, we 
prescribed 


C-B KNOBS 


and the results are best told by the company itself: 

“Experiments made with the C-B Knob have sat- 
isfied us that its use will prove a solution to the trou- 
ble mentioned. Because it provides a flexible, self- 
adjusting support for the drop wire at the point of 
contact with the building, it thereby equalizes the 
strain and takes up all the vibration, thus eliminating 
the possibilities of trouble at this point.’ 


Write for further information 


National 


TELEPHONE SUPPLY CO 


S100 SUPERIOR AVE., CLEVELAND, O 
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PREPAREDNESS 


Is IN 
SING B & K CABLE 


Qverorrs WHICH HAVE BEEN 


Avorte AS A STANDARD 


BY THE LARGEST T & T CO. 
Samples Upon Request 
Write for Telephone Catalog. 
B &K MFG. O. 


Railroad St. 
New Britain, Conn. 








U , le phone Ca bl - 


Hard Drawn Copper 
Telephone Wire 
Galvanized Iron Tele- 
phone Wire. 

Siemens-Martin and 
High Strength 
Strands. 


AMERICAN ELECTRICAL WORKS 


PHILLIPSDALE, R. I. 
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delivered prices 
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FAULTLESS 


POLE GUY 


ANCHORS 


fill every requirement 
that an anchor should. 


Really Holds. 
Doesn’t Creep. 
Costs little to install. 
Can be reclaimed. 


FAULTLESS ANCHOR 
& MFG. CO. 
Centerburg, Ohie 














MATTHEWS SCRULIX ANCHORS 
Can be used under more varied 
conditions than any other. 
ARMCO——® RODS 


DOUBLE 


| W. N. Matthews & Bro., Inc. 
St. Louis, Mo. 























Common Battery Service on Magneto Exchanges 
The LEICH AUTOMAPHONE 


calls and gives the disconnect signal to the operator 
when the receiver ts removed from or restored to the 
hook. Real service that gets more rental. Approved 
by state commissions. 


These facts are appreciated by managers using 
Automaphones, and although the cost of auxiliary 
batteries has increased nearly too'e in the last few 
vears, the installation of the Automaphones has 
steadily increased. 


Write for complete description 


A Aston LEICH ELECTRIC CO. 


Telephones, Switchboards, Accessories 


GENOA, ILLINOIS 


DISTRIBUTORS 





ELECTRIC APPLIANCE COMPANY TELEPHONE & ELECTRIC SUPPLY CO 
Chicago, Dallas, San Franciaco, New Orleans Spokane, Wash. 
ST. PAUL ELECTRIC CO. B-R ELECTRIC COMPANY 


St. Paul, Minn. , Kaneas City, Mo 
POST GLOVER ELECTRIC CO 
Cincinnati, Ohio 
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} The Certainty-Mark on Tools 


They have built more than half the telephone, telegraph and electric plants 
in America and every workman KNOWS what they are and how to handle 
them, Is anv other tool enough lower in price to justify taking a chance on it? 


OSHKOSH TOOLS 
Standard for 40 Years 


The OSHKOSH MANUFACTURING CO. began to serve the fathers of this generation of 
construction men by beating out cant hooks with hammer and anvil. Its growth has kept pace 
with the industry. When a better tool or a better construction machine was needed, we had 
it ready for you in high quality and at a reasonable price. 
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When you began to use concrete we were ready for that, too. Our Eveready Mixer furnishes 
just the capacity needed for setting poles in concrete, for other small jobs and for repair 
work. Its easy portability and low price make it a reasonably popular machine. Your jobber 
handles OSHKOSH Tools and can give you quick service. 
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= Leading Jobbers and all Western Electric Branch Houses : 
Fs, OSHKOSH MANUFACTURING CO., 325 Tell St., Oshkosh, Wis. 
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If you haven’t an OSHKOSH catalog, you need one. Write for it today. 
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By the Way— 
Don't forget the Independent telephone 


convention in Chicago June 24, 25 and 26, 


Uncle Sam is about to send the tele 
phone properties back home after hiring 


their services during war time. 


Before releasing them, he should see 
that they are able to resume business at 
the old stand as fit as they were when he 


requisitioned their services 


Our national relative has a habit of giv 
ing only what he is asked for, and it, 
therefore, behooves telephone owners to 
define their demands clearly and press 


them vigorously. 


Telephone Legislation. 

The eyes of the telephone world are 
turned toward Washington these days, 
straining to see what Congress will do to 
help the industry before releasing the 
properties from government control, That 
the wire plants are to be returned to pri- 
vate operation is considered certain, but 
just when and under what conditions re- 
mains to be determined, The latter ques- 
tion is the more important. 

What legislative relief will Congress 
furnish that will enable telephone owners 
to take back their properties and resume 
service in safety? 

Rates must be guaranteed the com- 
panies that will permit them to operate 
efficiently and “carry on” under the new 
conditions that have developed since gov- 


ernment control began last August. Fed- 


S. R. EDWARDS, Secretary anv Epiror. 
L. M. PETERSON, Assistant Epiror. 


— - = 


116 S. Michigan Ave., Chicago 


Entered as second-class matter September 4, 1908, at the post office at Chicago, Ill, under act of March 3, 1879. 
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eral authorities concede this, and recog 
nize the necessity of action that will in 
sure adequate compensation in the future 
The recommendations of the Wire Con- 
trol Board, sent to Congress by Postmas- 
ter General Burleson, will be found on 
another page of this issue, and should be 
given careful consideration by all tele 
phone men 

Several important points are empha 
sized in this report. One is that in the 
“co-ordination” plan, single ownership is 
not advocated, but is, in fact, specifically 
disclaimed. A telephone monopoly is not 
desired today any more than it has been 
in the past 

It is also recommended that the Inter- 
state Commerce Commission be the body 
to have control of wages of competing 
telephone plants, under conditions “which 
will protect the interests of the public and 
We all know that 


the public favors one operating company 


of nearby compantes.” 


to a community, and if a consolidation 
preserves the connections and rights of 
adjacent companies, the plan seems to be 
in line with the policy of the United 
States Independent Telephone Associa- 
tion. 

Another essential point is that provid- 
ing for centralized regulation. This does 
not tend to government ownership, and, 
in fact, will lead directly away from it, by 
providing adequate rates that will enable 
the companies to render good service, and 
maintain themselves in an independent, 
businesslike fashion. 

The suggestion is made that the Inter- 


state Commerce Commission regulate all 


Subscription—10 Cents a Caepy 
$3 a Year U. S., Cuba and Mexico 
$4 Canada, $5 Other Countries 














telephone rates, but it is understood that 
this will be optional with the companies 
That is to say, a company desiring to 
avail itself of this centralized regulation 
may do so by taking out a federal char- 
ter, or making certain filings. Any com 
pany which does not so desire can re 
main under state commission control as 
at present, 

The plan to have wage scales and other 
expenses controlled by a board that would 
be in duty bound to grant the rates neces 
sary to meet such expenses, 18, ol course, 
most praiseworthy. It stands to reason 
that the regulatory body that raises wages 
should raise rates to meet that increased 
expense. 

Another important suggestion is that if 
a centralized regulation is put into effect, 
all small companies would be able to get 
long distance connections under uniform 
rules and practices, which would undoubt- 
edly benefit them and encourage their de 
velopment. 

Independent telephone leaders are in 
Washington this week in conference on 
the legislation program, and hope to se- 
cure action that will safeguard the in- 
dustry. There may be a difference of 
opinion as to what machinery should be 
devised, but all are agreed that before 
the companies are turned back, they must 
be guaranteed rates that will enable them 
to cope with new conditions. 

A natural anxiety is felt that there is 
danger in having telephone rates under 
the sole regulation of state commission- 
ers, on the ground that the commissions 


are still smarting under federal invasion 
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of their rights, and that they may not ac- 
cord the companies the prompt relief they 
need. The plan of having the Interstate 


Commerce Commission § regulate _ tele- 
phone rates appeals favorably to many of 
the leading operators, for the very good 
reason that the federal government has 
shown a ready disposition to raise rates 
which is frequently lacking on the part 
of the state boards. 

The United States Independent Tele- 
phone Association holds its national con- 
vention in Chicago in three weeks, and, 
unless the question is settled before then, 
the telephone men who attend that meet- 
ing should come prepared to take action 
and let Congress know what they desire 
done. They possess a political influence 
which, if properly exerted, will prove suf- 
ficient to insure the telephone industry a 
square deal. 

Some of his critics intimate that the 
Postmaster General retains some shreds of 
his dreams of government domination of 
all the wires as one system, as he speaks of 
a co-ordination of the various systems, 
as a means to avoid “wasteful competi- 
tion,” “economic loss occasioned by dupli- 
plants,” and the like. It is 
that he expressly 
states that “Co-ordinated operation does 
not require monoply of ownership.” At 


a time when this country and the whole 


cations of 


significant, however, 


world are eager to escape from the idea 
of a machine-run universe, this remark 
is not surprising. 

No one desires to defend “wasteful 
duplication” in the telephone industry or 


in any other line. The trend of today is 
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away from that condition. Both Inde- 
pendents and Bell recognize that fact. 
Recent issues of TELEPHONY have con- 


tained specific examples of the practical 
demonstration of the theory. The absorp- 
tion by the Independent companies at 
Jamestown, N. Y., and Athens, Ohio, of 
their competitors are cases referred to. 

Any so-called “co-ordinated operation” 
of the telephone systems, must provide 
that the companies are assured adequate 
the 


higher cost of doing business of the pres- 


rates and equitable practice, under 


ent day. The government agreed to turn 
back the properties in as good shape as 
they were when they were commandeered 
August 1, 1918. 

Wages have advanced 
kept There 
must be an adjustment before the proper- 
back. 


ministration is asking an appropriation of 


and materials 


and rates have not pace. 


ties are turned The railroad ad- 
$1,200,000,000 prior to turning the rail- 
Mr. 


son would like several hundred millions 


ways back to private hands. 3urle- 
to balance up the wire deficit, but he has 
little chance of getting it. Common fair- 
ness and ordinary caution in fostering a 
national industry, however, demand that 
the wires be given protection in the way 
of adequate rates in the future. 

Properly administered, a vast amount 
of good can come out of the recommen- 
dations of the Wire Cortrol Board. Rate 
regulation by a fair-minded body which 
will see to it that the companies have an 
income commensurate with advanced ex- 
penses is of prime importance. 


Control of mergers so that the public in- 
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terest and the rights of nearby companies 
It should be 
borne in mind, however, that there should 
The United 


States does not want a telephone monop- 


are maintained is essential. 
be diversity of ownership. 
oly in any one’s hands. 


Furthermore, the 


people do not want government owner- 


ship of telephones. For that very reason, 
centralized regulation of rates appears a 
step in the right direction. 

A strong argument for centralized reg 
ulation is that it will enable telephone 
companies to meet present conditions with 
good service, to furnish which they must 
have adequate rates. If the legislation is 
obtained to enable the companies to sup- 
service and maintain a 


ply that well- 


trained, well-paid, force of employes, 
there will be no further talk of govern- 
ment ownership. Failure to deliver efh 
cient service, however, will lead to a re- 
vival of the government ownership agita- 
tion. 

It is expected that the state commis 
sions will be given a place in the scheme 
of co-ordinated regulation, as their use- 
fulness is recognized and it is desired that 
they continue to function. As stated be- 
fore, some local companies may prefer to 
remain under state jurisdiction alone. 

It is the desire and intention of the 
leaders to formulate a plan that will pro- 
If the 


properties are finally released from gov- 


tect all interests in the industry. 


ernment control under a scheme which 


will establish the private owners on a 
sure and sufficient basis of doing business 
in the future, the federal experiment will 


not have been a total failure after all. 


Wire Legislation Before Congress 


Committee Hearings on Proposed Legislation Relative to Return of 
Wire Properties to Private Operation Now Under Way — Postmaster 
General Presents His Views as to Legislation Which Should be Enacted 


Congress is losing no time in taking 
up the question of the return to private 
control and operation of the wire prop- 
erties of the country. 

This week Independent telephone men 
were in Washington to present to the 
committees to which the various bills re- 
lating to the telephone companies have 
been referred, their views on the kind of 
legislation that should be adopted before 
the properties are turne@ back. 

Last week at the meeting of the 
board of directors held in Washington, 
routine matters occupied most of the 
time, 76 companies being received into 
membership. Legislative matters were 


considered and the action of the execu- 
tive committee in appointing a legisla- 
tive committee was approved. 

This committee is now active in see- 
ing that the members of Congress are 
properly informed regarding the tele- 
phone industry. 


Quick Senate Action Expected. 


Quick action in the Senate is expected 
by Republican leaders toward returning 
the telephone and telegraph systems to 
private control. The President’s refer- 
ence to that subject in his message had 
been anticipated by Republican and Demo- 
cratic senators, who, irrespective of ex- 


ecutive initiative, had measures bearing 
on the matter ready to offer. Similat 
measures looking to the return of the 
railroads to private 
offered later. 
Senator Kellogg of Minnesota offered 
a resolution on May 20 to repeal the ex 
isting law under which the wire systems 
were taken over by the government and 
to return the systems at once to thei! 
private owners. Another resolution to 
repeal the present law affecting the wire 
systems was offered by Senator Gore o! 


Oklahoma. 
Senator 


control are to be 


Kellogg’s resolution will b: 


backed by the Republican majority. It 
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was drawn after a conference with Sena- 
tor Cummins, chairman of 
the Interstate Committee, 
and who is to offer the bill for restor- 
railroads to private 


who is 
Commerce 
ing the control. 
Under Senator Kellogg’s measure the 
President is “cause to be 
account 


required to 


made a detailed and itemized 
and report of all his acts and proceed- 
ings in connection with the supervision, 
possession, control, and operation” of 
the wire systems. 

The Senate 


restored to 


wants the wire 
control at 
once, and every effort is to be made to 
push the Kellogg resolution to an early 


majority 


systems private 


vote. 
Burleson Gives Recommendations. 
In a letter to Judge Moon of Tennes- 
see, the retiring Democrat chairman of 
Post Offices and 
Post Roads, and now the ranking Demo- 
Post- 
master Burleson has transmitted recom- 
mendations of the Wire Control 


House Committee on 


crat member of that committee, 
Board 


for legislation returning the telephone 


and telegraph systems of the country 


back to private ownership. These recom 
mendations are: 

1.—That the various wire systems be 
co-ordinated as to operation, and that 
subject to the approval of the Interstate 
Commerce wire 


Commission, any com- 


pany may purchase or merge with an- 
other wire company. 

2.—That the Interstate Commerce Com- 
mission be empowered to fix interstate 
rates 

3.—That the fixed that 
they shall yield a reasonable return on 
the value of the property. 

1—That a tribunal on which the pub- 
lic. emploves, 


rates be so 


force, and 
capital shall be fairly represented, shall 


managerial 


be created in order to hear grievances 


affecting working conditions and wage 
changes. 

5—That no alteration of wage sched- 
ules shall be made until 


the Interstate Commerce 


approved by 
Commission, 
which will then decrease or increase the 
rates proportionately. 

The Postmaster General's 
Judge Moon reads: 


letter to 


“I have before me the House resolu- 
tion No. 2, introduced by the Chairman 
of the Committee on Post Offices and 
Post proposing the termination 
of government supervision, control, and 
operation of the telegraph and telephone 
Systems. 


Roads, 


Interests Should Be Safeguarded. 


“In my opinion the enactment of this 
resolution without legislation to properly 
safeguard the various interests involved 
would be very unwise. The vexatious 
problems confronting the wire companies 
will not be satisfactorily solved by a 
mere return of these properties to their 
owners. 


The extraordinary increased cost of 
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the operation and maintenance which has 
been fastened on them as a result of the 
war will continue for some time after 
control passes from the government. 
These increased costs of operation and 
other difficulties confronting these com- 
panies are not the result of government 
control, but had been imposed on these 
companies as result of the war. 

That this is true is conclusively shown 
by an examination of the conditions of 
the street railway systems of the coun- 
try or of any other public utility. 

These wire properties cannot in fair- 
ness to the owners or the general public, 
be returned under the burden of these 
increased costs of operation without as- 
surance of revenue sufficient to meet such 
increased cost, for otherwise deteriora- 
tion of the properties and the service 
will inevitably result, and the public as 
well as the owners and investors in the 
securities of these companies will be 
disastrously affected. 

Manifestly the 


adequate to produce the necessary rev- 


former rates are in- 


enue to meet existing requirements to 


maintain and operate these properties. 


materials must be 


market prices and skilled labor employed 


New purchased at 
at previaling wages. 

Because of these extraordinary changes 
in the these 


operating conditions of 


properties a serious responsibility rests 
cn the government to adopt every means 
possible, consistent with sound policy, to 
protect the public and enable the owners 
to operate their properties free from dan- 
gers of receivership or the serious im- 
pairment of their values or the deterio- 
ration of this important service. In my 
opinion some legislation to meet this sit- 
uation is imperative. 

In response to your verbal request I 
will give you the views of the Wire Con 
trol Board on the legislation which it is 
believed should be enacted before these 
properties pass from the control of the 
government 


Would Permit Combinations. 


“The members of the board are unani 
mously of the opinion that in order to 
wire service, 


provide the most efficient 


the various should be co-ordi- 


This 


systems 
does not 
of ownership but is 
necessary so that there can be a con- 
sistent and regulatory pol- 
icy. Through this means only can the 
attempts at wasteful competition and 


nated as to operation. 
require monopoly 


harmonious 


the economic loss occasioned by duplica- 
tion of plant and force be avoided. 

It is believed that this desirable end 
can be reached by amending the law so 
subject to the ap- 
proval of the Interstate Commerce Com- 
telegraph or _ telephone 
business 


as to provide that, 


mission, any 
interstate 
may purchase the property of any tele- 
graph or telephone company, or any part 
thereof, or with any other 


company doing an 


consolidate 
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telegraph or telephone company, or pool 


its trafic and facilities with any other 
telegraph or telephone company, under 


provisions which will protect the im- 
terests of the public and of nearby com 
panies. 

The Wire Control Board is also con- 
vinced that it is impossible to secure 
any uniformity of rates, or to maintain 
adequate revenue for the service, where 
a multiplicity of unassociated, independ 
ent authorities or commissions with full 
authority to act, are attempting to func 
tion. Whereas it is recognized that the 
state has control over trafic purely intra 
believed that it is no 


that this 


state, yet it is 


longer open to the question 
power cannot be exercised so as to in 


terfere with interstate trath 


Intrastate and Interstate Relations. 

“In the matter of electrical communi- 
cations, the intrastate and interstate ac 
tivities are so interdependent that what 
affects the other, and the 
character of this traffic has so changed 


affects one 
through development that the interstate 
features have become the dominant and 
controlling factors. 

Hence it is believed that the law should 
he so amended as to empower the Inter- 
state Commerce Commission to fix rates 
for telegraph and telephone companies 
subject to the provisions of the act, and 
telephone com 


that any telegraph or 


pany whose lines are located entirely 


within a state, but which transacts direct 
interstate business through switching or 
other lines 


other with 


should be made subject to the act 


arrangements 


The public interests demand the most 
efficient wire service possible. In order 
that this end may be attained adequate 


revenue must be provided. The plant 
and equipment must be of the best con- 
structed and of the very latest develop- 
properly 


ment of the art and must be 


maintained, and depreciation and obso 


lescence, with reasonable reserves for 


surplus and contingencies, must be pro- 
vided, and also a reasonable return on 
the value of the property used to furnish 
the service. 

In order to make certain the mainte- 
nance of these conditions, the rates of 
telephone companies 
falling under its jurisdiction 


fixed by the Interstate Commerce Com 


the telegraph and 
should be 


mission so that they shall produce rev- 
enues sufficient to yield a reasonable re- 
turn on the value of the property used in 
rendering service, after paying operating 
and maintenance of such adjuncts as 
may be necessary for the development of 
the art and ~°scrvation out of income for 
surplus and contiu.gencies. 


Provision for Employes. 

“The board is also convinced that in 
order to provide satisfactory wire serv- 
efficient personnel must 
In order to secure and re- 
tain the service of such employes, there 


ice, the most 


be secured. 
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must be assured proper working con- 
ditions, advancement of wages on the 
basis of demonstrated efficiency or 


capability, and these conditions can only 
be brought about by the adoption of a 


sound policy in the treatment of such 
cmployes. 
In order to assure this, a_ tribunal 


should be provided upon which the pub- 
lic, the employe, the managerial 
and capital shall be fairly represented, 
and which all parties may be 
heard, so that prompt redress may be had 
for just grievances. 

The Wire Control sug- 
gests that it be provided by legislation 
that hereafter when any change of wage 
schedules for employes is contemplated, 
the same shall not become effective until 
submitted to and approved by the Inter- 
state Commerce Commission. 
shall order 
such modification of rates as will meet 
the proposed changes in the wage sched- 
ule. 


force, 


before 


Board also 


The com- 


mission contemporaneously 


[ feel constrained by sense of duty to 
urge upon the committee dealing with 
this important matter that before action 
is taken a serious and unbiased consid- 
eration be given to the necessity of some 
such legislation before these properties 
are returned to their owners.” 
Discussion of Burleson’s Suggestions. 

The letter which Postmaster General 
Burleson sent to Judge Moon of the 
House committee on Post Offices and 
Post Roads does not advocate a single 
ownership of the telephone properties— 
in fact, it is specifically disclaimed. The 
intent is not to urge mergers but simply 
to provide a means wheréby they may be 
permitted when it is in the public inter- 
est. 

It is generally recognized that there is 
a public demand for the elimination of 
competing exchanges and abolition of 
duplicate telephone service has been go- 
ing on for some time in haphazard fash- 
ion. After approvals of merger by mu- 
nicipal authorities and state regulating 
bodies, the Department of Justice acts in 
a manner that is unusual when compared 
with its procedure in other cases, for the 
Department of Justice is necesarily com- 
pelled to recognize public demand and in- 
sert the rule of reason in the Sherman 
act. 

Mr. Burleson’s letter suggests that the 
Interstate Commerce Commission is an 
appropriate body to have control over 
mergers and to have authority to permit 
them under conditions which “will pro- 
tect the interests of the public and of 
nearby companies.” This for years has 
been the attitude of the national Inde- 
pendent telephone association. There has 
been no serious objection to consolida- 


tions provided connections were main- 
tained. 
The nearest the Postmaster General 


comes to a single control is to suggest “a 
consistent and harmonious regulating pol- 
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icy.” In his opinion the Interstate Com- 
merce Commission should be authorized 
to fix rates for telephone and telegraph 
companies and any company’ which 
connects for interstate business should be 
under its control. This last 
harmony with the unanimous thought of 
the directors of the United States 
pendent Telephone Association except 
that their idea favors a specially appoint- 
ed regulatory board which will be able to 
act fore speedily than the Interstate 
Commerce Commission. 


idea is in 


[Inde- 


There may be some difference of opin- 
ion as to the machinery through which a 
board in the interests of capital, manage- 
ment, employes and the public would op- 
erate in order to see that wages are not 
raised without the necessary increases in 
rates. The association directors are unan- 
imous in the idea that if they could get a 
federal regulatory board that would act 
directly as an administrative body usu- 
ally and had coupled with 
its power over rates, service, and prac- 
tices, the burden of keeping rates in 
synchronism with wages and expenses, 
the best results would be obtained. 

It is pointed out that no one in the 
wire industry advocates a monopoly of 
ownership and that all interests—big and 
little—concede that diversity of ownership 
is beneficial. While the industry is united 
in favor of centralized regulation, it is 
not in favor of any plan that tends to 
government ownership. 

One reason as to the favoring of cen- 
tralized control is the necessity for meet- 
ing modern conditions with proper and 
efficient service. In order to do this the 
companies secure adequate rates 
and proper regulation, which is not possi- 
ble now. 


acts which 


must 


If legislation is secured that will allow 
the industry to maintain efficient service 
and a well-trained and well-paid force of 
employes, there will be no necessity for 
government ownership. On the contrary, 
if a proper system of regulation is not ob- 
tained, deterioration of service will bring 
about a demand for, and the ultimate ac- 
complishment of, government ownership. 

These are the things in the minds of 
the telephone men who are presenting 
their views to the committees of Con- 
gress to which proposed legislation has 
been referred. 


Elective Railroad Commission Pro- 
posed in Wisconsin. 

Arguments for an elective railroad and 
tax commission were advanced before the 
Wisconsin senate corporations committee 
May 13. Senators H. E. Roethe, Fenni- 
more and H. J. Severson argued in favor 
of the measure, claiming that an elective 
commission would restore public confi- 
dence in the commission. They were sup- 
ported by A. R. McDonald, representing 
the railroad trainmen, and J. W. Long, 
of the American Society of Equity. 
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W. L. Smith, of Neillsville, represent- 
ing the Wisconsin State Telephone Asso- 
ciation; P. J. Weirich, general manager 
of the United Telephone Co., Monroe; 
W. A. Jackson, Milwaukee, representing 
the Milwaukee Electric Railway & Light 
Co.; J. A. McCormick, representing the 
Milwaukee Association of Commerce, and 
A. L. Osborne, Oshkosh, representing the 
Northern Hemlock Association, opposed 
the elective plans for a railroad and tax 
commission. 

“The present railroad commission would 
have been just as unpopular whether it 
was elective or appointive, because they 
had to make decisions at a time when 
prices were raising and not lowering,” 
Mr. Smith. “When the railroad 
commission law was enacted the so-called 


said 


progressives were for an appointive plan 
and denounced all others who opposed 
them and favored an elective commission 
as conservatives. Now the question has 
turned around. I[t all depends on who is 
think the commission has 
done good work and that we should make 
no change now that the policy of the 
state has been settled in 
appointive plan.” 

Mr. Weirich spoke briefly and said that 
he believed from the tenor of the law that 
an appointive official would be better on 
the commission than an elective man. 


governor. | 


favor of an 


“Tl have had experience with but one 
elective commission,” said Mr. Jackson. 
“That was out in the state of Oregon, and 
they put a new commissioner on every 
two years. The bad thing about this is 
that there is always a new man on the 
commission who has to be educated to his 
duties. Such changes are detrimental to 
the public sevice. I think by the appoint- 
ive plan you will get a better, well-bal- 
anced commission.” 

Mr. Osborne said that he wanted to be 
on the record as opposing an elective tax 
commission and Mr. McCormick declared 
that he endorsed the arguments of those 
who opposed the bills. 


Injunction Against Telephone 
Rates in Arkansas Denied. 

Temporary injunctions were denied in 
both the cases of the Arkansas Corpora- 
tion Commission and of the city of Little 
Rock against the Southwestern Bell Tele- 
phone Co. to prohibit it from continuing 
to put into effect its new rates by Judg: 
Jacob Trieber in United States district 
court at Little Rock, Ark., May 13. Judg« 
Trieber said it would be useless to give 
an opinion in these cases until simila: 
cases now pending in United States Su 
preme Court are decided. 

However, he said that he would issue 
an order requiring the telephone 
pany to file a stipulation within thre 
days in which it agrees to refund al! 
money collected in the enforcement o 
the increased rates, should the case b 
finally decided against it. 


com 

















Fundamental Principles of the Telephone Business 


A Reading Course Designed to Present Logically the Principles Which Under- 
lie Successful Organization and Operation of Telephone Properties—Prepared 
Under the General Supervision of Stanley R. Edwards—This Section, ‘‘Part 
VII, Telephone Engineering Economics,’’ Written by 
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Quiz Questions on the Preceding 
Installment. 


72. Discuss the guying when a change 

guyins g 
is made in the size of an aerial cable. 
illustrate a method of dead-ending 


How is a cable lead 
guved when the line is erected upon a 
liillside? Describe a method of abrupt- 


ly terminating a heavy cable lead where 


heavy cable leads. 


it is impossible to place an end anchor 


or guy strand. 

13. In preparing detailed construction 
plans, what is it most ‘important that 
the plant engineer keep in mind? How 


may'the plant engineer aid the construc- 
tion foreman ? 
74. What 


bered in preparing detailed construction 


should always be remem- 


plans? When is it not considered good 
practice to adopt the open-wire method 
of distribution? Under what conditions 
is it considered good practice to place an 
aerial cable at the time of the original 
installation ? 

75. Give an illustration where the fol- 


lowing of the rule relative to placing 
ot aerial cable instead of open wire at 
the time of the original installation 


would have been a serious error. 
76. Why is it well for the plant engi- 


neer to prepare sketches showing the 
exact locations of the cross arms on 
poles? Show the relation between tree 


trimming and the specifying by the plant 
engineer oi the 
arms, 


exact location of cross 
rir 4 Wi} ¢ ce > 4 ~ Fo Ps 
4. hat is the question confronting 

the 

steps in planning an open-wire distribut- 


What kind of 


medium 


plant engineer after the preliminary 


ime line have been taken? 
for 
what 


excellent 
distribution 


wire affords an 


exchange and under 
conditions ? 
78, 


rule for 
the aerial 


State the very general 
idance in 
iethods of 


at), 


between 
distribution. 


choice 


How do some companies effect a 
Mmpromise in regard to the rule just 


ziven? 


CHAPTER III. Subdivisions of 
Telephone Engineering (C’t’d). 
80. Objections to temporary distribu- 
mm methods.—Telephone engineering ex- 

perts disagree as to the wisdom of this 

practice. It is thought, however, that the 
individual disposition of any specific case 
will be largely dependent upon the pecu- 
liar conditions existent in the district to 
e served. The writer has known 


| 


of 





cases where this method of distribution— 
by No. 


cess with very disastrous results. 


17 wire—has been carried to ex- 

In one case in particular, a plant located 
in central New York, 
climatic conditions are very severe, used 
a twisted-pair-in-ring distribution—fre- 
quently call the “Cam- 
eron” or type of 
for an immediate development 


where the winter 


“Locke aerial,” 
“aerial-conduit” dis- 
tribution 
requiring as many as 10 or 15 circuits. In 
other words, a small suspension strand 
with rings, and 
through these rings there was pulled a 
bundle of 10 or 15 No. 17 twisted-pair 
wires. The company even went to the 
extreme of forming the wire into a tem- 
porary table by use of a serving of marlin. 

In the wintertime, moisture resulting 
from rain and snowstorms, 
would penetrate to the interior of this 
temporary cable; the insulation deterio- 
rated and frequent line trouble resulted. 
It was often 


was placed, equipped 


successive 


necessary to remove the 
wires from the rings, undo the marlin 
serving and spread the wires out to allow 
the insulation to dry. 

Even in localities where the winter con- 
ditions are not prohibitive, the high cost 
of No. 17 copper-clad steel twisted-pair 
wire imposes a limiting factor, especially 


in view of the fact that such wire is 
usually replaced ultimately by lead- 
covered cable. It frequently happens 


that the No. 17 wire thus replaced has 
such extent that its 
further use, as drop wire, is out of the 
question. 


deteriorated to an 
Obviously, this results in a 
very expensive temporary mode of dis- 
tribution especially as the scrap value of 
a copper-clad steel wire is negligible. 

On the other hand, there may be cases 
where a temporary distribution system of 
the type just 
adapted to meet the peculiar requirements 
of a certain community. 


described may be well 


In the writer’s opinion, however, this 
so-called “‘Locke aerial,’ or “aerial con- 
duit” method of distribution 
generally avoided. 

81. Drop wire spans.—Iin 
with the general discussion (section No. 
63) the pole location, 
emphasis was placed upon the necessity 
of so locating terminal poles as to pro- 
vide minimum drop wire lengths. This 
subject of drop wires is a most impor- 
tant one and should be given the utmost 
consideration by the plant engineer in 


should be 
connection 


of subject of 


laying out the field plans for actual con- 
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struction work. Especially is this true 


in the northern climes where drop wires 
are likely to become heavily coated with 
ice in the wintertime, and the additional 
the ice coating 


weight caused by 


result disastrously. 


may 


The span from the subscriber’s prem- 
ises to the nearest pole should be as short 
as possible. In cases where it is not 
feasible to provide short drop-wire spans, 
an effort should be made to provide inter- 
mediate the and 


the nearest telephone pole by attaching to 


support between house 
poles of foreign companies, buildings and, 
even in some cases, to trees. 

82. Drop-wire supports.—li 
ment is made to poles of foreign com- 


attach- 


panies, care should be exercised to ob- 


serve the joint-use specifications which 
have previously been outlined. 

In making house attachments, it should 
be remembered that wires strung past the 
windows of a residence are likely to be 
the subject of 
the part of 


result in ill feeling towards the company, 


unfavorable comment on 


property owners, and may 
and a considerable expense in rerouting 
circuits. 

Tree attachments are not desirable, ex- 


When 


however, every effort should be made to 


cept as a last resort. necessary, 


provide proper mechanical protection be- 
tween the wire and the tree. The reason 
for this is two-fold: In the first place, 
wires that are allowed to play freely over 


the limbs or trunks of trees, are very 
susceptible to “trouble.” The cdnstant 
friction of the wires destroys the insula- 


and either a short 
ground, or an open. 


The second reason 


tion causes circuit, 
for the exercise of 
care in making tree attachments is that 
the constant friction between improperly 
protected telephone wires and tree limbs 
or trunks, is apt 
Such damage frequently results in dis- 
pute with property owners and municipal, 
or park, authorities. 

It may seem to the reader that many 
comparatively 


to damage the trees. 


unimportant points have 
been discussed in the consideration of the 
subject of aerial distribution. It 
should be remembered, that 
operating expenses are materially affected 
by “trouble.” 
ence, some years ago, as a “trouble-shoot- 
er” has proven conclusively to him that at 
least 80 per cent of aerial line trouble can 
be prevented by a little thought and care 
in original installation methods. The 


wire 
however, 


The writer’s own experi- 
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fact that many of the larger companies 
recognize this point, is evidenced by the 
elaborate instructions, where they exist, 
supplemented by illustrations and dia- 
grams, for the proper installation of the 
aerial line and drop wires. 

83. The aerial cable plant—In plan- 
ning an aerial cable plant, the plant en- 
gineer should bear in mind the immediate 
requirements and the ultimate require- 
ments as shown by the fundamental plan 
or development study. The size of dis- 
tribution cables must, of a necessity, be 
largely dependent upon the ultimate re- 
auirements of the immediate district to 
be served. 

First, it is necessary to determine the 
“units” which will be ultimately required 
to serve a specific area. Such units may 
be city in some cases, groups 
of city blocks. 

84. Distribution cables—It is always 
preferable to install feeder or distribu- 
tion cables in alleys, when such a course 
is possible. Most cities are so laid out 
as to provide 


blocks, or, 


a system of alleys in be- 
tween the various residential streets. In 
such cases feeder or distribution cables 
should always be placed in the alleys. 
Where this is not possible, due to the 
fact that alleys are non-existent, distri- 
bution cables should be placed upon al- 
ternate streets. The size of such dis- 
tribution cables is largely dependent 
upon the immediate requirements of the 
territory under consideration. 

The plant engineer must 
mine the “units” 


first deter- 
that will be ultimately 
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the alley method of 
distribution is pos- 
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Block 3 Block 4 





sible, and it will be 
noted that cables are 
provided upon alter- 
nate alleys. The units 
of distribution have 
been assumed to be 


5\0-pair cables. In 
small towns, how- 
ever, occasions may 


arise where it is ad- 


visable to place 25 is 
instead of  50-pair é 
cables. Obviously, 2 
these _ distribution 3 
cables must be uti- + 
lized to their ultimate . 
capacity for some t 
time to come. Event- 3 


ually they will be cut 
and each 50-pair unit 
shall be utilized to 
serve a certain small 
and constricted area. 

85. Method of tem- 


porary cable distri- 
bution—The method 
of temporary distri- 
bution is illustrated 


in Fig. 24. It will be 
noted that the cable- 
pair assignments, 
are so arranged that no two blocks, or 
groups of blocks, have the same assign- 
ment of pairs. For instance, if a 50-pair 
cable is run for four blocks, the cable 
pairs are so terminated that no two cor- 


Fig. 24. 





a 


ploced on Fifth Ave lacedon Ninth Ave 


Note: Sections North of Ninth Ave. and Southof First Ave.are assumed to 
have about the seme present and ultimate requirements as the section shown in the figure below. 
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Fig. 23. 


cared for by a given aerial cable. Such 
units, as previously suggested, may be 
blocks or groups of blocks. In Fig. 23, a 
tentative cable layout is illustrated. 

In this case it has been assumed that 


Tentative Cable Layout. 


responding terminals have the same as- 
signment of cable pairs. 

Referring to Fig. 24, in block No. 1, 
terminal A has an assignment of pairs 
1 to 10. Terminal A in block No. 2 has 


‘between a 





Method of Temporary Distribution of Cables. 


an assignment of pairs 1 to 15; terminal 
B in block No. 1, an assignment of pairs 
8 to 22; and terminal B in block No. 2, 
an assignment of pairs 13 to 22. 

By using such a method of cable-pair 
distribution, a temporary arrangement of 
cable assignments may be utilized for a 
long period without confliction. 

It will be observed, however, 
pairs are terminated in every set of 
blocks. Therefore, when the ultimate 
cable disposition is arranged for—by the 
installation of additional feeder cables 
—the cables may be cut and each block, 
cr set of blocks, will have the full cable 
capacity distributed over its area. In the 
case under consideration, a 50-pair cable 
been distributed over four blocks. 
When the ultimate arrangement of cable- 
pair assignment has been provided for, 
each pair of blocks will have a compon- 
ent of 50-pairs. It is thought the reader 
will grasp the significance of this ar- 
rangement. 

(To be 


that 50 


has 


continued.) 
Talk by Telephone from Train. 
The train telephone, working with 
wires and railroad tracks, was used suc- 
cessfully on the Philadelphia & Reading 
last week. 





Conversation was carried on 
moving train in Jenkintown, 
Pa., and the offices at the Reading ter- 
minal. Only one section of track had 
been wired, but officials said that the 
experiment assures that virtually every 
train on the will be 
equipped. 


division soon 











Operation of Thermionic Amplifier 


Theory of Operation of Three-Electrode Thermionic Vacuum Tube Based on 
Fundamental Equation of Family of Characteristic Curves for Various Plate 
and Grid Voltages—Reprinted by Permission of Institute of Radio Engineers 


VII. Amplification Equations of the 
Thermionic Amplifier. 

On the strength of the two assump- 
tions discussed in the previous para- 
graphs, namely, that the amplification is 
independent of the input and the fre- 
quency, it is possible to derive the equa- 
tions of amplification in a very simple 
Referring to Fig. 4, let the current 
in the external resistance R be varied by 
variations produced in the grid potential, 
Ee. Then, as was shown in a preceding 
paragraph, E, is also a variable depend- 
ing on the current J, as shown by 

Ez, =E— RI, (22) 
where E is the constant voltage of the bat- 
tery in the output circuit FPER. Hence 

I= (E,, Ee), 
from which 


dl On | 


way, 


dE, 01 
d Ec OE, dEec 0 Ee 
This gives the variation of current in R 
as a function of the variation in the grid 
voltage. 
Substituting from (9) and (10), 
dl 
--— =2a(v¥E, + Ec + €) 


d Ec 
d(E—RIl) 
y—— — + 1 
d Ee 
that is, 
dI 2a (VE, + Ec + €) 





dE«e 14+2ayR(v¥E+Ecte) 
Multiplying throughout by FR, and putting 


I 
Y = — we obtain by a simple trans- 
Ho 
formation 
dl Ma R 
R—= suet tae aiaoaeaa i Naina! (27) 
d Ee Ey, + Ho (Ec + €) 


R+ 





21 
Now, Rk. d/ is the voltage change set 
up in the resistance FR, and d Ec is the 
change in the input voltage. Hence equa- 
tion (27) gives the voltage amplification 
produced by the device, which we shall 








call » Furthermore, it follows from 
section IV that the output impedance 
ot the amplifier is given by 
Ep + Ho (Ec + €) 
Ro= (13) 
21 
lence the voltage amplification » is 
given by uo R 
= —. (28) 
R+ Ro 


From this equation it is seen that the 


By H. J. van der Bijl, M A., Ph D. 





voltage amplification asymptoti- 
cally approaches a finite value Ho, 
which is attained the 
ternal resistance RK becomes in 
finitely large with the 
output impedance of the amplifier. 

In order to find the power am- 
plification it is necessary to know 
the input impedance of the ampli- 
fier; that is, the impedance of the 
circuit fF G Ee (Fig. 4). Now, 
the amplifier is operated, as was 
stated above, under such condi- 
tions that no current is established 
in the circuit F G Ec. The impe- 
dance of this circuit is, therefore, 
infinite, and the power developed 
in it is indeterminate. 


when ex- 


compared 


IMPEDANCE Rg 


In order to give the input cir- 
cuit a definite constant resistance, 
Mr. Arnold suggested shunting 
the filament and grid with a high 
resistance. 


TUBE 


This can be considered 








PLATE VOLTAGE E, 





as the input resistance Ri, of the 
amplifier. The input 
that developed between 
of this shunt resistance. 
If, now, ¢ and ei represent the voltages 
established between the ends of the out- 
put and input resistances Rk and Ri re- 
spectively, the power developed in Rk and 
Ri is e°/R and ei*/Ri. 
amplification is 


voltage is 
the ends 


Hence the power 


which, with the help of (28) becomes 
fo’ Ri R 
OTR cream, (29) 
(R+ Ro)® 


The amplification is, therefore, a maxi- 
mum when RFR is equal to Ro." 
The power developed in 7 is 
Mo ci R 
= (30) 


(R + Ro)? 
from which it follows, as was to be ex- 
pected, that the power in R is a maximum 
when the external output resistance FR is 
equal to the output impedance Ro of the 
tube. 

It is readily seen that the current am- 
plification is given by 
bo Ri 
—é= — ; 
R+ Ro 
from which it follows that the current 
amplification asymptotically approaches 
zero as R is increased, the maximum cur- 
rent amplification being obtained when R 
becomes infinitely small compared with 
Ro. 


(31) 
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Fig. 10. 


Putting R = Ro in (29) and Rk 0 in 
(31) and remembering that the slope of 
the curve giving the between 


plate current and grid voltage is given by 


relation 


Ky 
s=—, (15) 

Ro 
we get for the maximum power amplili- 

cation 
Ky Ri 
y’ = ———__ . S, (29a) 
{ 


and for the maximum current amplitica- 
tion 
v=Ri. S. (3la) 


equations show the important 


part played by the slope, S, 


These 
of the curve 
giving the plate current as a function of 


the grid voltage. The factor, S, is equal- 


ly important in the operation of tube as 
an oscillation generator and detector. The 
slope, S, is what was called by Hazeltine 
the “mutual conductance” of the tube.” 

It is seen here that this quantity can be 
expressed in terms of the two most im- 
portant and easily 


“The amplification equations are derived 
on the assumption that the external out- 
put circuit of the tube contains only pure 
resistance. When the circuit is reactive, 
as is common in practice, we can, to a first 
approximation, substitute the effective im- 
pedance for R in the equations. Mathe- 
matical proof for this is given by J. R. 
Carson, Proceedings of The Institute of 
Radio Engineers, Volume 7, Number 2, 
April, 1919. 

T, A. Hazeltine, Proceedings of The 
Institute of Radio Engineers, Volume 6, 
Page 63, 1918. 


determined constants 
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of the tube, namely, the amplification con- 
stant # and the impedance Ro. 

While the amplification constant de- 
pends only upon the structure of the tube, 
the impedance, besides being a function 
of the structure, depends also upon the 
values of the applied voltages between 
filament and grid and filament and plate, 
as is readily seen from the above equa- 
tion. If the impedance is determined as 
a function of the plate voltage, the grid 
voltage being, let us say, zero, a curve is 
obtained somewhat like that shown in 
Fig. 10. 

If now it is desired to operate the tube 
with a definite plate voltage E, and a 
grid voltage Ee other than zero, the im- 
pedance under these conditions can be 
obtained from such a curve by adding 
+ wo Ee to Ey and reading off the im- 
pedance from the curve at a value of the 
plate voltage equal to E,+Ho Ec. 

In designing a tube, -the — structural 
parameters are so chosen that the tube 
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Referring to equation (26), however, it 
is seen that the larger Ho is, the smaller 
is the input voltage ¢ that can be im- 
pressed on the tube without producing 
distortion, provided that E, is fixed. 

When it is necessary to use a two or 
three-stage amplifier set, the incoming 
voltage is generally so small that #o for 
the first tube can be quite large and the 
plate voltage still not excessively high. 
But then the voltage impressed on the 
second tube is much larger than that im- 
pressed on the first, and the second tube 
must be so designed as to be capable of 
handling this voltage. If the first tube, 
for example, has an amplification con- 
stant equal to 40 and works into a resist- 
ance four times its own impedance, the 
voltage on the second tube is 32 times 
that impressed on the first. 

It is seen, therefore, that unless the 
plate voltage on the second tube be made 
very much higher than that on the first, 
the two tubes must have entirely differ- 





Vol. 76. No. 22. 
type of circuit was necessitated by the 
iollowing reasons: 

Referring to equation (24), it is seen 
that if the input voltage ¢ sin pt is zero, 
the current through the tube is given by 
the first term of the equation, which is 
larger than the alternating current term. 
For finite values of ¢ sin pt, the resulting 
alternating current established in the out- 
put circuit, which is to be measured, can 
not be separated in the usual way from 
this direct current with the help of ap- 
propriate inductances and capacities, since 
then the measured amplification would 
be largely determined by the constants of 
the circuit. 

On the other hand, it is not possible to 
make the amplifier work simply into a 
straight non-inductive resistance alone, 
since the direct current that would flow 
through the galvanometer is in most cases 
large compared with the output alternat- 


-ing current, so that a galvanometer which 


would be capable of carrying the direct 
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Fig. 11. 


constants have definite values depending 
upon the purpose for which the tube is 
to be used. Suppose it is desired to de- 
sign a two-stage amplifier set. Since the 
tube is a potential-operated device, the 
voltage impressed on the input of the 
tube must be made as high as possible, 
irrespective of the value of the current 
in the input circuit. 

This is usually done by stepping up 
the incoming voltage by means of a 
transformer, the secondary of which is 
wound to have as high an impedance as 
possible. For the same reason when the 
output current of one tube is to be am- 
plified by another, the first tube is made 
to work into an impedance or resistance 
which is large compared with its in- 
ternal output impedance. 

Such an arrangement allows of a large 
voltage amplification being obtained from 
the first tube. This follows from equa- 
tion (28) which also shows that when 
used as a voltage amplifier, the tube must 
have a large amplification constant Ho. 


ent structural parameters, if equation 
(26) is to be satisfied in both cases. 

Such considerations show that unless 
the tubes be properly designed and the 
plate voltages correctly chosen to satisfy 
equation (26), there is a practical limit 
to the number of stages of amplification 
that can be used. If the limitations im- 
posed by equation (26) are not taken re- 
gaid of, the process of amplification can 
result in a considerable amount of dis- 
tortion, which is a serious matter when 
using the device for amplifying telephonic 
currents. ” 

When using it for telegraph purposes, 
such as the amplification of radio tele- 
giaph signals at the receiving station, the 
distortion produced results in a waste of 
energy in harmonics. ; 

VIII. Experimental Verification of 
Amplification Equations. 

The circuit shown in Fig. 11 is not of 
the type customarily used in practice, 
but was designed to test the equations 
developed in the previous paragraph, This 


Fig. 12. 


current would not be sensitive enough to 
measure the output alternating 
with any degree of accuracy. 

This was overcome by using a balanc- 
ing circuit shown in Fig. 11. R and Ry’ 
are two non-inductive _ resistances 
stretched upon a board. Parallel to FR, 
was shunted a sensitive alternating cur- 
rent galvanometer, G:, and a_ balancing 
battery Bz. 

This battery was so adjusted that when 
no alternating current input was applied 
to the tube, the current through the 
galvanometer was zero, that is, the direct 
current in the output circuit went through 
the resistance R:. This resistance was 
large compared with that of the galvan- 
ometer ; hence practically all the alternat- 
ing current established in the output 


current 


when the input voltage was impressed, 
went through the galvanometer G:. 

The effective resistance into which the 
tube worked was, of course, given bv RF. 
The input was varied with the help of 
The whole sys- 


the resistances ri: and fro. 











May 31, 1919. 


tem was carefully shielded and care was 
taken to avoid any effects due to shunt 
and mutual capacity of the leads and re- 
sistances. The input voltage was varied 
from a few hundredths of a volt to sev- 
eral volts and the frequency from 200 to 
350,000 cycles per second. 

Some of the results are shown in thie 
following figures. Fig. 12 shows the out- 
put voltage (that is, the voltage across 
the external resistance Rk) as a function 
ot the input voltage for a frequency of 
1,000 cycles per second. The linear rela- 
tion indicates that the voltage amplifica- 
tion is independent of the input voltage; 
hence also the power amplification is in- 
dependent of the input power. 

Fig. 13 shows the results obtained when 
the voltage amplification was measured as 
a function of the external resistance R. 
The circles show the observed values, 
while the curves were calculated from 
equation (28). It is seen that the agree- 
ment is quite good. In this case the in- 
put voltage was 0.45 volt and the value of 
He fer this tube, as measured by the di- 
rect current method explained in para- 
graph V was 10.2. 

In another experiment, the output 
power was determined as a function of 
the external resistance. According to 
equation (30) this should be a maximum 
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This equation does not give the maxi- 
mum power that can be handled by the 
tube but merely the power developed in 
the external resistance R for a given 


value of the input voltage ei. The maxi- 
mum power is obtained when the input 
voltage has the value given by equation 
(26). 

The circuit shown in Fig. 11 was used 
merely to test the equation derived in 
this paper. It is not suitable for prac- 
tical purposes where it is necessary to 
test a large number of tubes with the 
speed and facility called for in practice. 
If the tube is to be used as a voltage 
amplifier all that is necessary is a determi- 
nation of the amplification constant Mo. 
The actual voltage amplification obtaina- 
ble in any particular circuit can then be 
deduced from equation (28). 

When the tube is to be used as a power 
amplifier, a transmission test is used 
which is common in telephone practice. 
If it is desired to operate the tube as 
a power amplifier in a certain circuit, its 
amplification is tested in an equivalent 
circuit which is arranged so that a note 
of, say, 800 cycles can be transmitted 
either straight to a telephone receiver or, 
by throwing a switch, to the receiver 
through the tube and an artificial tele- 
phone line, the attenuation of which can 

be adjusted until the note heard in 








- the receiver is of the.same intensity 
for both positions of the switch. 
‘ | > When this is the Y 
_— case, the amplifica- 24 x\O” WATTS 
en tion given by the 
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If we adopt as standard the so-called 
“standard No. 19 gauge cable” 
the Western Electric Co., the length, d, 
is expressed in miles when the .constant, 
K, has the value K = 21.13. 


used by 


The fact that this constant is already 
finding its into common 
practice would suggest its general adop- 
tion when speaking of the amplilication 
of a tube. On the other hand, since the 
unit of measurement is not a cable but a 
constant, it might have been more de- 


way vacuum 


sirable to adopt for K the simple value 
20, which would have simplified compu- 
tations. However, the main point is that 
it is very important to have a common 
agreement on the value of K. 


The foregoing considerations show that 
the 
important part in the operation of the 


structural parameters play a_ very 
tube. On them depend the constants Ho 
and Ro which appear in the amplification 
equations and which are involved explicit- 
ly and implicitly in the fundamental 
equation of the characteristic 
6). 

Proper structural design manifests 
many latent possibilities of this type of 
device, and enables us to meet the many 
conditions that must be complied with in 
order to obtain satisfactory operation in 
its ever-increasing number of applica- 
tions. By proper choice of the structural 
parameters, tubes have been designed to 


(equation 





tube is equal to the 





attenuation produced 
by the line. The at- «6 


a 








computed from 


tenuation can be 
the 
constants of the line 


Pond 





and is usually ex- @ 

















pressed in terms of 17x 
miles length of cable 


of specified con- 
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Mo = 10.2, input = 0.45 volt. 

when the external resistance R is equal 
to the impedance Ro of the tube. In this 
case the input voltage ¢: was 3.55 volts, 
aid # = 10.2. The impedance of the 
tube was kept constant at 14,800 ohms. 
This was done by always adjusting the 
plate voltage so that ‘when the external 
resistance was changed the current 
through the tube was kept constant. 

From the results given in Fig. 14 it is 
seen that the maximum occurs at R = 
15,000, which is very nearly equal to the 
impedance of the tube. This result is in 
accordance with equation (30). Further- 
more, the maximum power computed 
from equation (30) is 22.2 10° watt, 
which is sufficiently close to the observed 
value, 23 10° watt, to verify equation 
(30). 


measuring and ex- 
pressing the amplification is convenient 
in practice. But it must be remembered 
that this notation has very little meaning 
and ig apt to lead to confusion unless the 
constants of the cable are definitely 
specified or previously agreed upon. It 
simply means that the amplification is 
equivalent to the attenuation which would 
be produced by so many miles of a cer- 
tain sort of cable having a certain definite 
attenuation constant. Thus, the current 
amplification produced by the tube can be 
expressed in terms of length, d, of cable 

by the following equation: 

i2 

d = K logu—. 

i; 
where K is determined by the attenua- 


tion of that cable. When dealing with 


power amplification, K myst be divided 
by 2. 


1s 30 45 GORI Onms 


Fig. 14. 


have voltage and power amplification cov- 
ering a wide range. 

A power amplification of 3,000-fold was 
found possible with a single tube using 
a plate voltage of only 100 volts. It ik 
not difficult to obtain a voltage amplifica+ 
tion of several hundred fold, but in build; 
ing tubes of such high voltage amplifica+ 
tion regard must be taken of the increase 
in impedance with increase in Ho, as 
shown by equations (12) and (13). 

Although the simple theory of operation 
given in this paper applies specifically to 
the case in which the tube is used as an 
amplifier, it has also been of considerable 
help in designing and developing vacuum 
tube oscillation generators and detectors) 
The design of a good detector tube de- 
pends very much upon operating condi- 
tions. The detecting qualities of a tube 
can, easily be increased by designing it to 
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HE Community Automatic Ikxchange (C. A. X.) is 
especially designed for outlying exchanges. It gives 
24-hour service 305 days a year, more cheaply than 
you can operate a manual board for 12 hours a day, and 
gives as quick, accurate, reliable service at 4 A. M. as at 


4 P.M. 


The C. A. X. needs no operators—saving their sal- 
aries. Itvery subscriber calls every other subscriber by 
turning the dial on his telephone. Calls to parties on the 
same line are also made by dialling, while toll calls are 
trunked to the switchboard at the main exchange. 


The Automatic Switches are reliable and handle 
individual, party and rural lines (ten or more stations on 
a line). 


The man who maintains your present equipment can 
maintain the C. A. X. and the total operating expense is 
little more than the cost of dry cells which you save, be- 
cause Automatic Telephones use common battery. 


Few companies can make a profit on their outlying 
exchanges, so long as they require operators. 


Installing the C. A. X. saves the operators’ salaries, 
turning a loss into a profit, and greatly improving the 
service. 





Let us figure out for you how much the C. A. X. will 
earn for you in your outlying exchanges. 


ACTRIC COMPANY 


(IAGO 








Please tell the Advertiser you saw his Advertisement in TELEPHONY. 
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operate on comparatively high voltages. 

This is sometimes desirable in radio 
stations where high voltages are available 
and it is desired to use the heterodyne 
method of reception. On the other hand, 
it is often important to use tubes of such 
design that they can operate efficiently 
on low voltages and with small power 
consumption. 

In this connection it may be said that 
detectors have been designed to give sat- 
isfactory operation with two volts on the 
filament and a plate voltage of 6 volts 
and less. In the absence of any satisfac- 
tory way of expressing the efficiency of 
a detector, it is unfortunately not pos- 
sible to say just how good such a detec- 
tor is. The problem of measuring the de- 
tecting efficiency will be reserved for a 
future paper. 

The indebtedness of the writer is due 
te KE. H. Colpitts and H. D. Arnold for 
valuable advice and kind interest which 
greatly facilitated the work; and to H. 
W. Everitt for able assistance in carry- 
ing out the: experiments. 


(Conclusion. ) 
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Meeting of Central Illinois Asso- 
ciation at Springfield. 

The Central Illinois Independent Tele- 
phone Association held a two-day meet- 
ing in the rooms of the Toli Clearing Co., 
at Springfield, Ill., May 15 and 16, While 
the attendance was not large there was 
no lack of interest. There was some 
transacted and 
every one was greatly benefited by the 
discussions of the problems submitted. 


business of importance 


One of the problems considered was 
that of the custom of giving away direc- 
tories to canvassers, agents, wholesalers 
and others who are catering to the public 
en masse. The association recommended 
that a standard charge of $1 be made to 
all such requesting directories. 

Another nuisance to the telephone 
companies is the lady canvasser or agent 
who comes into town and solicits maga- 
zine subscriptions in the name of a local 
merchant, not, however, using the local 
merchant’s might 
lose him some business by causing the 


telephone because it 


line to be reported busy, but asking per- 
mission to use a telephone at the central 
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office where it won't inconvenience any 


one (except the telephone company), ex- 
pecting of course to pay nothing for the 
privilege. 

Instances were where a 
vasser spent four days and a 
one office calling up over 


cited can 
half in 
1,000 parties 
and soliciting them in the name of a local 
merchant to for a magazine. 
This problem was met by the association 
members all joining together in a petition 
to the public utilities commission 


subscribe 


for a 
rate covering this service to canvassers 
wishing to “wholesale” their calls. 
Thursday evening, the 16th, a banquet 
was held at which Jay G. Mitchell gave 
an interesting, informal talk on how to 
prepare rate He emphasized the 
point that a thorough preparation of the 
case before taking it to the commission 
would facilitate 
decision, 


cases, 


matters and hasten a 
The present officers of the association 
President, B. M. Burke, 
Carlinville; vice-president, A. M. Howell, 
Hillsboro; secretary and treasurer, F. A 
Jowdle, Cerro Cordo, Ill. 


are as follows: 


Commissions, Courts and Councils 


Discussions and Rulings of State Bodies Having Supervision Over Telephone 
Companies— Decisions of Courts in Matters of Interest to Public Utilities 
Councils Relative to Franchises, Rates and Service 


and Actions of City 


Vetoes Bill on Valuation of Tele- 
phone Properties. 

Gov. Sleeper of Michigan has vetoed 
Senator Byron P. Hicks’ bill which pro- 
vided that in making valuations of tele- 
phone properties for the purpose of fix- 
ing rates the state commission in deter- 
mining what is a “fair value” of the 
property, shall consider only the “actual 
efficient investment.” 

Representatives of the League of Mu- 
nicipalities were anxious to have this bill 
become a law and a delegation from De- 
troit appeared at the executive office 
recently and urged the governor to 
give it his approval. 

Powcrs of Commission Upheld by 
» Makota High Court. 

The defendant telephone company’s 
charging certain patrons a message rate 
for switching service at one of its ex- 
changes was in violation of an order of 
the board of railroad commissioners, di- 
recting the defendant to desist from the 
practice of charging message rates to its 
subscribers for switching service at any 
exchange with which it might be connect- 
ed. 

An order of the board of railroad com- 
missioners, directing the defendant tele- 
phone company to desist from charging 
message rates to subscribers for switch- 
ing service at any exchange, was one 


which the board had the power to make 
in the regulation of telephone service 
charges. The practice of the defendant 
telephone company of charging some 
patrons on some lines a flat rate for 
switching service and others a message 
rate would result in “unlawful discrimi- 
nation,” within the laws of 1911, ¢. 218, 
§ 6. 

State ex rel. Dougherty, Board of Rail- 
road Com’rs, vs. Hurley Telephone Co.; 
Supreme Court of South Dakota; 171 
Northwestern, 821. 


Vigorous Protest Against New Ne- 
braska Accounting System. 

Many of the smaller telephone com- 
panies in Nebraska are protesting vig- 
orously over the new order of the Ne- 
braska State Railway Commission re- 
quiring them to install an accounting sys- 
tem. Many of the companies have no 
one on their staff who is a bookkeeper 
or has any knowledge of even the sim- 
ple system prescribed by the commission’s 
accountant. 

In some cases the books are kept by 
the manager, who is also. lineman and 
general rustler, and bookkeeping is a 
complete mystery to him. In other cases 
some man connected with the company 
has looked after the simple system in 
use, a banker, doctor, lawyer or business 
man.- Most of these see in the new sys- 





tem a lot of extra work for them which 
they are loth to undertake, as they have 
never charged anything for what they 
have been doing and have no time to 
spare to do the detailed work that rec- 
ord-keeping in an_ intelligible 
quires. 

Members of the commission say that 
they expect that most of the companies 
will have to make provision for the pay- 
ment of someone to keep the new sys- 
tem, and that account of this 
will be taken whenever a 
is in progress. 


way re- 


expense 
rate hearing 
They will insist, however, 
that every company obey the order, as 
soon as it is given to them to get busy. 

They argue that the company can well 
afford to keep the records as they have 
been arranged, as experience has shown 
that many small items of expense in con- 
nection with the operation of an ex 
change fail to be noted, that many offi- 
cials of the smaller companies have made 
no charges for services rendered, such 
as traveling and the like, that are prope: 
items of expense, and are necessary fo! 
the commission to know in fixing a prop 
er rate. 

The data is also considered  vitall) 
necessary for the use of the commissio 
when making future rate adjustments 
as property accounts are usually kept i) 
such an incomplete and jumbled fashio 
that it is often necessary to make a gue: 
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was to 
been 
make 
compensation when endeavoring to 
certain a property value. 

In the first order on new rates issued 
hy the commission, that of the Guide 
Rock (Neb.) Telephone Co., formal ad- 
mission is made that the cost of keeping 


at what the original investment 
determine 


have 
proper to 


if any sacrifices 


made for which it is 


as- 


the new accounting system must be taken 

into consideration in calculating operat- 

ing expenses for the next year. 

Recovering Compensation for Use 
of State Roads. 

Where a telephone company made a 
contract with a turnpike road company 
agreeing to pay specified sum for the 
operation of the telephone line along the 
turnpike road, and thereafter applied to 
the state roads commission for a permit 
to construct line of telephone poles on 
the turnpike road, agreeing that upon the 
acquisition by the commission of title to 
the road, all rights reserved in the turn- 
pike company by its agreement with the 
company should be possessed by the com- 
mission, the commission upon acquisition 
of the road could bring an action to re- 
cover compensation for the use of the 
road by the telephone company upon the 
latter’s refusal to pay therefor in view of 
Code Pub. Civ. Laws, art. 91, §§ 34, 35.— 
Chesapeake & Potomac Telephone Co. vs. 
State Roads Commission of Maryland; 
Court of Appeals of Maryland; 106 At- 
lantic, 357. 

Warren & Niles Telephone Gets 
Rate Increase. 

The Warren & Niles Telephone Co. 
has been authorized by the Ohio Public 
Utilities Commission to increase its rates 
at Warren and Phalanx, Ohio, effective 
as of June 1. The rate individual 
line business telephones is increased 50 


for 


cents, all residence service rates are in- 
creased 25 cents, except the rate for rural 
service which is not changed. Business 
extension and all other business service 
rates are increased 25 cents and P. B. X. 
trunk lines 50 cents per month. The new 
rates are as follows: 


WARREN EXCHANGE. 


RATES. 

Per month 
Individual line, business........... $3.75 
l'wo-party line, business........... $3.25 
l‘ive-party line, business........... $2.50 
Individual line, residence.......... 2.50 
l'wo-party line, residence......... $2.25 
l‘ive-party line, residence.......... $1.75 


Ten-party 


I rural line, business...... $2.25 
len-party 


rural line, residence..... $1.75 
PHALANX EXCHANGE. 
— ; Per month 
Main line business service......... $2.75 
Multi party business service....... $2.25 
Multi party residence service $1.75 
These rates are all subject to a discount 
of 25 cents per month if paid on or be- 
fore the 15th day of the month in which 
service is rendered, or where a subscriber 
desires to pay quarterly in advance, a 
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discount of 75 cents per quarter is al- 
lowed during the first month of the quar- 
ter in which service is rendered. 

At the hearing on the company’s appli- 
cation service 
plaints were raised and an order was is- 
sued by the commission to investigate the 
service. 


for increased rates com- 


Tests of the company’s service 
established the fact that it was above the 
average and the 
The summary 


complaints were dis- 


missed. of service tests 
follows: 

Ourtsive TEsts. 
time of 
line signal, 4.5 seconds. 


Average time of 


Average operator to answer 
operator to 
supervision, 12.3 seconds. 

Calls 
95.3 per cent. 

Calls answered in 9 seconds or less, 94.4 
per cent. 

Calls answered in 8 seconds or less, 90.1 


answer 


answered in 10 seconds or less, 


per cent. 

Maximum time operator to answer line 
signal, 28 seconds. 

Minimum time operator to answer line 
signal, 1 second. 

INsipE TEsTs. 

Compiled from observation made in 
operating room March 14, 1919. 

1,741 tests—Average time operator to 
answer, 3.5 seconds. 

These tests were made between & a. m. 
and Il a. m. during which time the load 
was averaging 3,207 calls per hour with 
eight operators’ positions covered. 

Lone DISTANCE. 

Average time first report on long dis- 
tance calls, compiled from original toll 
tickets for March 4, 11 and 13, 1919. 
Via Ohio 

State 

Lines. 
Minutes. 


Via Bell 
Lines. 
Minutes. 


From Warren to 


Youngstown ....... 19 7.8 
‘rom Warren to 

oO eee 8.8 
rom Warren to 

other points ........ 15.6 


Harmony (Minn.) Company Gets 
Rate Increase. 

The Minnesota Railroad & Warehouse 
Commission, on May 19, granted permis- 
sion to the Harmony Telephone Exchange 
Co., of Harmony, Minn., to increase its 
rates as follows: Individual line business 
service, from $1 to $1.25 per month; in- 
dividual line residence, from 75 to &5 
cents per month; rural switching, from 
$1.50 to $2 per year. 

The Harmony company operates a local 
exchange at Harmony, Minn., serving 151 
subscribers within the village and per- 
forming switching service for 349 rural 
subscribers in the vicinity. 

The company presented exhibits of its 
operating revenues and expenses for 1917 
and 1918. These exhibits have been care- 
fully checked, and it is found by the 
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commission that the cost of operating the 
The com 
pany The 
commission finds that the rates petitioned 
not than 
revenue to the 
operating expenses, depreciation and a 
fair return upon the investment. 


exchange has been reasonable. 


has never paid a dividend. 


for will yield more sufficient 


provide for necessary 


Committee to Study Compensation 
Named in Minnesota. 

W. |. Nolan, speaker of the Minne- 
sota House of Representatives, has an- 
the the interim 
committee appointed to study the 
ject of workmen's compensation insur- 


nounced personnel of 


sub- 
ance laws. 

The the 
of this committee specified that it was to 
include the speaker himself, Besides Mr. 
Nolan, the other members of the commit- 
tee are: T. J. McGrath and John Levin, 
St. Paul attorneys; Ralph J. Parker, for 
mer speaker of Spring Valley, and W. I. 
Norton of Minneapolis. 

The House resolution the 
committee with a $5,000 fund and allows 
members $15 a and for 
time actually spent on investigations. The 
committee will go to Ohio in July and 
will later make inquiries in Washington, 
Oregon and other states before compiling 
its report to the next legislature. 


resolutions for appointment 


provides 


day expenses 


No Objections to Proposed In- 
crease in Toll Rates. 

The Nebraska State Railway Commis- 
sion encountered no resistance to its an- 
nounced toll 
rates 25 per cent on some 12 telephone 


determination to increase 
companies that connect with the Lincoln 
Telephone & Telegraph Co. The latter 
secured a 25 per cent increase six months 
ago and lately had this continued in ef- 
fect for eight months more. The con- 
necting companies, although most of them 
have also been charging the increase rate 
on messages originating and terminating 
on the Lincoln lines, never made any ap- 
plication for an increase. 

The commission summoned them to its 
office on May 16, to show cause why they 
should not publish a schedule of increased 
charges of 25 per cent on all toll mes- 
The companies summoned were 
the Southeast of Falls City, the Pawnee 
of Pawnee City, the Glenwood of Blue 
Hill, the Diller, the Odell, the DuBois, 
the Burchard, the Steele City, the Day- 
kin, the Chester, the Staplehurst, the Sur- 
prise and the Lincoln companies. 

They made no objections to the pro- 
posed order, and one will soon issue. 


sages. 


Rebate for Interruption of Service 
Due to Sleet Storm. 

How long, after a sleet storm has de- 
stroyed service-giving facilities, should a 
subscriber keeps on paying for service 
that he does not get? This was the prob- 
lem put up recently to the Nebraska 
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State Railway Commission when subscrib- 
ers to the Waco exchange of the com- 
pany petitioned that body to order the 
Lincoln Telephone & Telegraph Co. to 
refund or rebate charges following a 
sleet This storm occurred on 
April 10. Thousands of poles were blown 
down or broken off by the storm, which 
covered three-fourths of the territory of 
the company and caused damages total- 
ing $100,000. 

The commission holds that no hard and 
fast rule can be made to apply to such 


storm. 


cases, and that where the failure to con- 
tinue service was not due to carelessness 
or disregard of the company for the in- 
terest of patrons, but was unavoidable, a 
longer period to make repairs and con- 
nections should be permitted. The facts 
in the case showed that the company was 
prompt to get at the work of reconstruc- 
tion; that the principal reason for the 
failure to promptly restore service was 
due to the scarcity of labor, men being 
drafted from the farms and shops and 
heads of various districts taking on the 
job of superintending the replacements. 

Under these circumstances the commis- 
deemed that it should advise the 
company that a proper basis for a rebate 
should be the period beyond a week that 
service was not given a subscriber, and 
that refunds should be made for what- 
ever period in excess thereof existed in 
the case of individual patrons. 

At Waco a slightly different condition 
existed. There the patrons pay 50 cents 
for a county right in addition to the reg- 
ular monthly exchange rate. The toll line 
was the first to be reconstructed, and 
county right subscribers desiring to talk 
to towns for which their county right 
gave them free access were charged the 
customary toll rate of 10 cents. 


$10n 


The com- 
mission says that the same basis of re- 
bate should be employed in those cases. 
If both services were out for two weeks, 
for instance, the rebate should be upon 
the full service; if only one was out, the 
refund should be for 50 per cent. As the 
copper circuit was employed in carrying 
their messages to toll points the com- 
mission cannot order a refund because 
of the superior quality of the service fur- 
nished. 


Service Ordered Improved and 
Higher Rates Approved. 

The South Dakota Railroad Commis- 
sion, on May 12, ordered the Dakota Cen- 
tral Telephone Co. to remove its ex- 
change Bristol, S. D., to 
proper and suitable quarters and to fur- 
nish day service beginning somewhat 
earlier in the morning than its present 
practice and to furnish emergency night 
service during the hours when day serv- 
ice is not furnished. 

Upon the completion of such improve- 
ments of its service and facilities, the 
company is given permission to put into 


quarters in 
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rates: Main line 
business telephones, $2 per month; main 


effect the following 
line residence, $1.50; party line residence, 
$1.25. Permission is given the company 
to quote gross rates 25 cents per month 
in excess of these and to allow 
that amount as a discount for payment by 
the 15th of the current month. 

In this case complaint was filed by Dr. 
| ee and 42 other 
Bristol, asking the commission to require 


rates 


Byron citizens of 
the company to improve its facilities and 
to give continuous 24-hour service, the 
present hours of service being & a. m. to 
9 or 9:30 p. m. No one appeared on 
behalf of the subscribers in opposition to 
the improvements asked for or to the 
imposition of higher rates that might be 
necessary if the 
granted. 


relief sought were 


The company is given until July 1 to 

complete the improvements to its facili- 

ties, on which date the new rates become 

effective. 

Injunction to Restrain Abuse of 
Power by Mr. Burleson. 

A suit for injunction to enjoin a tele- 
graph and telephone company from col- 
lecting certain moneys, in excess of its 
authority, is not an attempt to control the 
discretion of the Postmaster General, but 
to restrain the abuse of power.—State ex 
rel. Collins, attorney general, vs. Cumber- 
land Telephone & Telegraph Co.; Su- 
preme Sourt of Mississippi; 81 Southern, 
104, 

Rate Increase Granted—Will Still 
Operate at Deficit. 

The Mississippi Valley Telephone Co. 

is authorized by the Illinois Public Utili- 


ties Commission, in an order handed 
down April 15, to increase its rates at 
West Point, Basco and Sutter as fol- 
lows: 
West Point. 
Individual line business stations.$18 $18 
Party line business stations..... 15 
Party line residence stations.... 15 15 
Party line rural stations........ 11 13 
Basco. 
Individual line business stations.$18 $18 
Party line residence stations.... 15) -15 
Party line rural stations........ 11 13 
SUTTER. 
Party line rural stations........$11 $13 


Business and residence rentals are pay- 
able monthly and if paid by the 15th dav 
of the current month a discount of 25 
cents per month will be allowed. 

Rural telephone rentals shall be pay- 
able annually during the first half of the 
year in which the service is rendered at 
the office of the company in Carthage, 
and if so paid a discount of $1 will be 
allowed. 


The furnishes service to a 
total of 373 subscribers from these three 
exchanges. The plants are all of mag- 
neto type, with grounded circuits. The 
development at these exchanges is prin- 
cipally rural. 


company 
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The commission found, in considering 
that with the proposed rates 
and a reasonable allowance for depre- 
ciation the result 
deficit. It therefore, deemed un- 
necessary purpose of this pro- 
ceeding to determine a fair value of the 
property for rate-making purposes. 


the case, 
operating will be a 
was, 
for the 


Conflict Over Unit Construction 
Costs in Nebraska. 

The State Com- 
mission has summoned the officials of the 
Nebraska (Bell) Telephone Co. to ap- 
pear before it on June 4 for the purpose 
of ironing out a situation with respect 
to the unit costs entering into construc- 
tion unusual amount is 
necessary to give service in rural dis- 
tricts. Prior to the entry of the United 
States into the war, it was agreed be- 
tween the company and the commission 
that the former should not be required 
to expend more than $75 in such con- 
struction. Anything in excess of that 
sum should be paid by the subscriber and 
the property thus paid for became that 
of the company. 


Nebraska Railway 


costs where an 


A sharp conflict of opinion has arisen 
between the engineers for the company 
and those of the commission, the latter 
being unable to where the 
former got some of their high unit costs. 
The difference is largely over the over- 
head charged. 


figure out 


A number of applications 
for service where a considerable amount 
of construction is needed are pending, 
and it is the desire of the commission to 


secure a basis of agreement with the 


company before any of these are ordered. 


Summary of Commission Rulings 
and Schedule of Hearings. 


ILLINOIS. 

May 27: Hearing at Chicago in the 
inatter of the proposed rates for tele- 
phone service in Smithshire filed by the 
Smithshire Telephone Co. No. 8931. 

May 29: Hearing at LaHarpe in the 
case of the LaHarpe Telephone Co. vs 
the Western Illinois Utilities Co., on the 
complaint of inductive interference to the 
lines of the complainant between La- 
Harpe and Blandinsville, between La- 
Harpe and Dallas City and rural lines be- 
tween LaHarpe and Stronghurst, also 
service in the city of LaHarpe. No. 910. 

May 29: Hearing at LaHarpe in the 
case of the LaHarpe Telephone Co. vs. 
the LaHarpe Light & Power Co., on com- 
plaint of inductive interference to lines of 
the complainant from LaHarpe to Bush- 
nell via Blandinsville, Sciota and Good 
Hope, and to prevent the defendant com- 
pany from installing its branch line to 
Sciota as proposed. No. 9019. 

INDIANA. 

May 10: Petition filed by the Vigi 
Mutual Telephone Co., of Libertyville. 
for authority to increase rates. 

May 13: Petition filed. by the Linto1 


Telephone Co. for authority to  issuc 
$10,000 worth of stock. 
May 14: Complaint filed by Claude 


Miller et al. against the Waldron Tele- 
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phone Exchange and the Jewett Tele- 
phone Co. at St. Paul, Ind. 

May 19: Petition filed by the South 
Telephone Co. of Indiana and the Morris 
Township Telephone Co. for approval of 
sale and purchase. 


May 22: Petition filed by the North- 
western Indiana Telephone Co. and the 
Chicago Telephone Co. for approval of 
sale and purchase of former’s plant by 
the latter. 

May 22: Hearing on petition of New 
Lebanon Mutual Telephone Co. for in- 
creased rates. 

May 23: Hearing on petition of Vee- 
dersburg (Ind.) Telephone Co. for au- 
thority to increase rates. 

June 3: Hearing on petition of Attica 
(Ind.) Telephone Co. for authority to 
increase rates. 

June 4: Hearing in the matter of the 
Farmers Telephone Exchange of Sun- 
man, Ripley county, vs. the Southern 
Indiana Telephone Co., the Batesville 
Telephone Co. and the Morris Telephone 
Co. regarding physical connection. 


KANSAS. 


April 28: Application of T. L. Sidebot- 
tom for a certificate of convenience and 
authority to transact business of a tele- 
phone utility at Belpre, and Truesdale, 
granted. No. 2895. 

April 28: Application of the Belpre 
Telephone Exchange Co., a corporation, 
for permission to sell its telephone plants 
and properties at Belpre and Truesdale, 
granted. No. 2896. 

April 28: Application of the Mildred 
Telephone Co., a corporation, for permis- 
sion to sell its telephone plant and prop- 
erty at Mildred, granted. No. 2903. 

April 29: Application of F. M. Camp- 
bell, doing business under the firm name 
and style of the Baldwin Telephone Co., 
for permission to increase rates at Bald- 
win, granted. No. 2804. 

April 29: Application of the Haverhill 
Co-operative Telephone Co. for permis- 
sion to increase telephone rates at Beau- 
mont Junction, granted. No. 2811. 

April 30: Application of L. A. Jordan 
for a certificate of convenience and au- 
thority to transact the business of a tele- 
o_ utility at Winona, granted. No. 
2905. 

April 30: Application of Lenora Watts, 
doing business under the firm name and 
style of the Logan County Telephone Co., 
to sell his telephone plant and property at 
Winona, and vicinity, granted. No. 2904. 

April 30: Application of the Burlington 
Telephone Co. for permission to increase 
rates at Burlington, granted. No. 2743. 

May 6: Application of the Mount Ida 
Telephone Co. for a certificate of con- 
venience and authority to transact the 
business of a telephone utility at Mount 
Ida, granted. No. 2900. 

May 6: Application of the Mount Ida 
Telephone Co. for permission to issue its 
capital stock in the amount of $5,000, 
granted. No. 2901. 

May 7: Application of B. M. Smith for 
a certificate of convenience and authority 
to transact the business of a telephone 
utility with an exchange at Silverdale, 
and vicinity, granted. No. 2919. 

May 7: Application of William B. 
Rhodes for a certificate of convenience 
and authority to transact the business of 
a telephone utility at Lake City, and vicin- 
ity, granted. No. 2918. 

May 7: In the matter of the application 
of the Allen Telephone Co. for permis- 
sion to make certain changes in rates for 
~ Say at Allen and Chalk, granted. No. 
2124, 

May 8&8: In the matter of the application 
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of the Paola (Kan.) Telephone Exchange 
for permission to increase certain rates, 
granted. No. 2728. 

May &: Application of the Meriden 
Telephone Co. for permission to charge 
switching fee and discontinue the use of 
certain equipment, dismissed without 
prejudice. No. 2623. 

May 10: Application of Art S. Steele 
for permission to sell his telephone plant 
and property at Oakley, and vicinity, 
granted. No. 2923. 

May 10: Application of A. L. Gilbert 
for a certificate of convenience and au- 
thority to transact the business of a tele- 
phone utility with an exchange at Mor- 
rill, and vicinty, granted. No. 2910. 

May 10: Application of the Morrill 
Mutual Telephone Co., a corporation, for 
permission to sell its telephone plant and 
property at Morrill to A. L. Gilbert, 
eranted, No. 2911. 

May 19: Application of E. N. Sloop, 
doing business under the tirm name and 
style of the Lyndon Mutual Telephone 
Co., for permission to make certain 
changes in rates for telephone service at 
Lyndon, granted. No. 2712. 

May 19: Application of the Chase Co- 
operative Telephone Co., a corporation, 
for permission to make certain changes in 
rates for service at Chase, granted. No. 
2899. 

May 19: In the matter of the applica- 
tion of the Colony Telephone Co. for per- 
mission to make certain changes in rates 
for service at Colony, granted. No. 2841. 

May 19: Application of J. F. Sperry, 
doing business under the firm name and 
style of the Home Telephone Exchange, 
for permission to increase rates at Ness 
City, granted. No. 2823. 

May 19: Application of the Preston 
Mutual Telephone Co., a corporation, for 
pernission to make certain changes in its 
rates for service at Preston, granted. No. 
2872. 

May 19: Application of the Goessel 
Telephone Co., a partnership, for a cer- 
tificate of convenience and authority to 
transact the business of a telephone utility 
at Goessel, granted. No. 2902. 

May 19: Application of Jacob Dalke, 
doing business under the firm name and 
style of the Goessel Telephone Exchange, 
for permission to sell his telephone plant 


and property at Goessel, granted. No. 
2798. 
May 19: Application of the Inman 


Telephone Co., a corporation, for permis- 
sion to increase its rates for telephone 
service at Inman, granted. No. 2842. 

May 19: Application of the Norwich 
Telephone Co., a corporation, for permis- 
sion to make certain changes in its rates 
for telephone service at Norwich, granted. 
No. 2867. 

May 19: Application of the Burdett 
(Kans.) Telephone Co., for permission to 
increase rates, granted. No. 2835. 

May 19: Application of Chris P. Gra- 
ber and Peter Albright, doing business 
under the firm name and style of the 
Pretty Prairie Telephone Co., for permis- 
sion to sell their telephone plant and 
property at Pretty Prairie, to Martin S. 
Mercer, granted. No. 2912. 

May 19: Application of M. S. Mercer, 
doing busines under the firm name and 
style of the Pretty Prairie Telephone Co., 
for a certificate of convenience and au- 
thority to transact the business of a tele- 
phone utility at Pretty Prairie, granted. 
No. 2913. 


MINNESOTA. 


May 21: Permission granted to the Red 


River Valley Telephone Co. to increase its 
. rates at Climax 25 cents per month. 





tw 
On 


NEBRASKA, 

May 19: Application of the Bassett- 
Springview Telephone Co., of Bassett, for 
permission to make a charge of 50 cents 
a month for business service on rural 
lines; hearing had, evidence submitted, 
and finding that the request is a reason- 
able one, the commission granted the ap- 
plication. 

May 19: Application of the Newcastle 
(Neb.) Electric Light & Telephone Co 
for permission to charge gross and net 
rates, filed. Present practice of the com- 
pany is to make collections at end of 30- 
day period of service. 

May 21: Application of the Arcadia 
(Neb.) Electric Light & ‘Telephone Co 
for rate for excess mileage of $1.50 a 
mile, fled. 

May 21: Application of sundry stock- 
holders in the Swanton (Neb.) Mutual 
Telephone Co. for engineering assistance 
in making a valuation of the plant. The 
company was organized as a mutual in 
1906, each subscriber paying $20 for a 
share, which entitled him to an instrument 
and interest in the switchboard. As prop- 
erty has accumulated the assessment has 
been raised to $35. The company has 
failed to maintain property, and its affairs 
are conducted in a loose manner. A num- 
ber of shareholders desire to make it a 
stock company in order that service may 
be extended to the large number who de- 
sire it but who do not wish to buy stock 
The company now serves 140 subscribers. 

May 23: Application of the Guide Rock 
(Neb.) Telephone Co. for permission to 
increase business rates from $1.50 to $2 
a month and residence from $1 to $1.50, 


granted. The commission finds that the 
company was organized in 1904, with a 
paid-up capital of $7,700. It serves 272 


subscribers, and has been paying an aver- 
age of 7 per cent dividends, with con- 
siderable part of its earnings going into 
property. The depreciation and mainte- 
nance has been neglected. The company 
pays its manager $185 a month, out of 
which he pays two operators, takes care 
of night service and does line work. The 
company gives free service to Burr Oak, 
Kans. The order of the commission 
granting the increase orders the setting 
aside each year of $1,700 for maintenance 
and depreciation, restricts dividends to 8 
per cent, and requires that the remainder 
of the revenues be held as a reserve for 
replacements. 

June 2: Hearing before the commission 
on the application of the Lincoln Tele- 
phone & Telegraph Co. for an increase of 
rates on 64 exchanges. Notifications have 
been sent to the authorities of all of the 
cities and towns affected. 

June 4: Nebraska Telephone Co. or- 
dered to appear before the commission on 
this date and justify unit costs submitted 
in calculations involving the building of 
excess and unusual construction in rural 
districts. 

June 10: Hearing at Brady on applica- 
tion of the Maxwell-Brady Telephone Co. 
for an increase in rates and consideration 
of inventory. 

June 11: Final hearing at Gothenburg 
on application of Gothenburg Telephone 
Co. for increase in rates and considera- 
tion and comparison of inventory values 
made by representatives respectively of 
the commission and the compan) 

OnIo. 

May 5: Permission granted to the War- 
ren & Niles Telephone Co. to increase its 
rates at Warren and Phalanx. Service 
complaints dismissed, investigation having 
revealed that company’s service is above 
average. 











999 


* Telephony’s 





Home Study Course for Telephone Men 


A Complete Presentation of the Principles Underlying Modern Telephony in All 
Its Branches—Arranged Systematically So That Regular Reading and Faithful 
Study Will Qualify Ambitious Men for Higher Positiois—Prepared Under 
Supervision of Stanley R. Edwards—This Section Written by Jay G. Mitchell 











Quiz Questions on the Preceding 
Installment. 


1195. What is determined by the first 
digit in the three-digit system? Which 
motion of the first selector is automatic? 
Which is controlled by the sending device 
at the calling station? What determines 
the number of rotary steps taken by 
the first selector? 

1196. What equipment is found in the 
connector switch that is not found in 
the first selector equipment? What is one 
terminal of the first selector trunks? 
What is the other? How is the bridge 
cut-off relay of the calling line circuit 
operated in the three-digit system? How 
is the calling line protected from the in- 
trusion of another call? 

1197. Explain the operation of raising 
the first selector wipers to the level in- 
dicated by the first digit. Trace the path 
followed by the vertical switch-driving 
impulses of the first selector. 

1198. What changes the motion of the 
first selector from vertical to rotary? 
Trace the path followed by the rotary 
switch-driving impulses of the first se- 
lector. What relays are in operated posi- 
tion in the first selector equipment when 
the stream of rotary impulses is com- 


tacts and interrupted when a disengaged 


bank contact is reached. What is ‘the 
function of relay D, Fig. 296? 
CHAPTER XXXII. Mechanical 


Switching (Continued.). 
1200. Circuit conditions with 


resting on bank 


wipers 
contracts—The rotary 
motion of the first selector wiper shaft 
will be immediately arrested when a non- 
engaged set of bank contacts is reached. 
This is because of the release of relay 
D, Fig. 296. The release of the arma- 
ture of relay D, due to the interruption 
of its energizing circuit through the nor- 
mally closed contact of the rotary mag- 
net, immediately interrupts, in turn, the 
intermittent flow of current through the 
rotary magnet windings. 

This cannot occur, however, until the 
private wiper, 17, reaches the private 
bank contact of a disengaged trunk, one 
that is free from any connection with 
the positive or grounded terminal of the 
common battery. It can only be a con- 
tact on which the wipers of no other 
switch are resting. 

While the wipers are passing over the 
bank contacts leading to engaged trunk 
circuits, the connection with the positive 





























































































































pleted ? or grounded terminal of the common bat- 
1199. Where is the flow of current tery is maintained alternately through the 
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Fig. 296. Two-Wire 


through the rotary magnet of the first 
selectoi interrupted in order to provide 
the switch driving impulses? Explain 


how the rotary motion of the first selec- 
tor wipers is maintained as long as the 
wipers are passing engaged bank con- 


First Selector Circuit. 





off normal contact 21 and the normally- 
closed spring contact of the rotary mag- 
net and the private wiper and private 
bank contact of the set on which the 
wipers may be resting at the moment. 
When a disengaged bank contact is 


26 


reached and the circuit to ground through 
the normally-closed contact of the rotary 
magnet is interrupted by the movement 
of its armature, no alternative path to 
the positive or grounded terminal of the 
common battery is available and relay 
D is at once released. 

1201. Elimination of switch-stepping 
equipment.— The release of relay D 
completes the path for the flow of en- 
ergizing current through the winding of 
relay FE that is traceable as follows: 

Starting at the positive or grounded 
terminal of the common battery, the cur- 
rent flows through the private bank con- 
tact on which the private wiper, 17, is 
resting, the private wiper, 17, the nor- 
mally-closed make-and-break contact of 
relay D, the winding of relay E and the 
common battery. 

The resulting operation of the arma- 
tures of relay E transfers the two con- 
ductors of the trunk from the terminals 
of double-wound relay A to the wipers 
18 and 19. This instantly releases double- 
wound relay A, since the circuit compris- 
ing its windings and the calling line is 
broken at the normally-closed make-and- 
break contacts of relay E. 

1202. The release circuit—The  re- 
lease of double-wound relay A completes 
a circuit in readiness for the operation 
later of the release magnet which is trace- 
able as follows: 

Starting at the positive or grounded 
terminal of the common battery, the path 
followed by the release current includes 
the normally-closed make-and-break con- 
tact of double-wound relay A (closed 
since the release of relay A, following 
the operation of relay E), the normally- 
closed break contact of relay E (now 
held open in order to prevent prema- 
ture shaft release), the normally-closed 
make-and-break contact of slow-acting 
relay B, the normally-open off-normal 
contact 20 (now closed), the winding of 
the release magnet and the common bat- 
tery. 

It is obvious that the break in this cir- 
cuit at the normally-closed contact of. re- 
lay E (now open) will prevent the pre- 
mature release of the switch shaft. When 
relay E is released the conversation be- 
ing over, this circuit is completed and 
the resulting operation of the release 
magnet permits the switch shaft to drop 
to its normal position. 
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The release of relay E is accomplished 
by the removal of the connection between 
the grounded or positive terminal of the 
common battery and the private bank 
contact on which private wiper 17 is rest- 


ing. This connection is removed as a 
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operate the next switch in completing the 
call. 

In the case of the three-digit exchange, 
the next switch to be operated is the con- 
nector switch. The wiring of this item 
of the equipment is shown in Fig. 292, 
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Fig. 292. 


result of the release of the succeed- 
ing switch forming the other terminal of 
the trunk to which the first selector is 
connected. 

1203. The second digit—-When the 
first selector has been driven to the level 
indicated by the first digit of the called 
number and has been driven into the 
level to a disengaged set of bank con- 
tacts, the calling subscriber has presum- 
ably finished the selection of the dial po- 
sition for the second digit. 

The operation of relay E has continued 
the circuit of the calling line to the ter- 
minals of the next switch trunk. In the 
case of a three-digit exchange, this trunk 
would be terminated in a connector switch 
having its wipers before a bank contain- 
ing the terminal of the called line. 


The operation of relay E has elim- 
inated all relay equipment from the two 
wires of the trunk circuit as it passes 
through the first selector. When the call 
has reached the stage in which the second 
digit is to be sent, the calling line circuit 
extends, therefore, through the line- 
switch bank contact 8, the normally-open 
make-and-break contact of relay E (now 
closed), the wiper, 18, the bank contact 
on which it is resting, the circuit of the 
next switch, the bank contact on which 
wiper 19 is resting, wiper 19, the other 
normally-open make-and-break contact of 
relay E (now closed), the line-switch 
contact 1] and the calling telephone in- 
strument and line circuit. 

The impulses that are created when 
the sending device at the calling tele- 
phone is released for the second digit, 
therefore, pass directly through the first 
selector switch and reach equipment to 





Circuit Wiring Arrangement of Connector Switch. 


in the type suitable for use with the other 
items of equipment so far described. The 
second and third digits, therefore, in the 
three-digit system, are required to oper- 
ate the connector switch in precisely the 
same way as the first and second digits 
operate the connector in the two-digit 
system. 

1204. The connector—When the con- 
nector is used in the three-digit system, 
however, it is obvious that it will not 
be connected with the line-switch banks 
as shown in Fig. 292. The bank con- 
tacts leading to the connector switch 
from the first selectors are three in num- 
ber for each connector trunk and corre- 
spond to the line-switch bank contacts, 
8, 9 and 11, in Fig. 292. 

The ground contact placed upon the 
private bank contact before the first se- 
lector wipers is the ground contact placed 
on bank contact 9 by the operation of 
slow-acting relay B’ in the connector 
equipment. The removal of the ground 
contact is the initial cause of the release 
of the first selector switch. 

(To be continued.) 


Rochester (Ind.) Company Plans 
to Increase Its Business. 


The Rochester Telephone Co., of 
Rochester, Ind., is planning to make a 
survey, in the near future, of all the ter- 
ritory which it covers with a view to in- 
creasing and improving the scope of the 
service. Letters and follow-ups will be 
sent to all residents who do not have 
telephones but who, the company says, 
are frequent users of their neighbors’ 
service. 

Arrangements are also being perfected 





af 


to put in about a mile of underground 
construction, in addition to that already 
in, and this, with the present condition 
of the plant, will bring it up to a high 
standard of efficiency. 

Henry A. Barnhart, president and chief 
stockholder of the 
assumed active management of the system 


company, recently 





Pregram for Big Kansas Recon- 
struction Convention. 

The Kansas Independent Telephone 
Association has prepared an interesting 
program for its reconstruction conven- 
tion to be held at the National Hotel, 
Topeka, Kans., Wednesday, Thursday 
and Friday of next week, June 4, 5 and 
6, and a large attendance is anticipated. 
Wednesday morning will be taken up 
with registrations and renewing of ac- 
quaintances, and a meeting of the execu- 
tive committee. 

In conjunction with the convention, an 
operators’ school will hold four sessions 
—Wednesday afternoon, Thursday morn- 
ing and afternoon and Friday morning. 
Kansas telephone managers are urged to 
send as many of their operators to the 
school as they can spare. 

The program which is scheduled to be 
carried out at the conventions, follows: 

WEDNESDAY AFTERNOON. 

Address of welcome, Herbert J. 
wine, mayor of Topeka. 

D. Waters, of Bonner 


Cor- 


Response by J. 


Springs, vice-president of the associa- 
tion. 

Report of secretary. 

Report of treasurer. 

Appointment of committees. 

THURSDAY MORNING. 

“The Value of Publicity to the Local 

Telephone Exchange,” by Keith Clevin- 


ger, of Salina. 

General conference. 

“Government Control and Operation of 
Telephone Properties,” by J. G. Crane 
of Kansas City, Mo. 

THURSDAY AFTERNOON. 

Address by John M. Kinkel, chairman 
of the Kansas Public Utilities Commis- 
sion. 

Address by E. B. Fisher of Grand Rap- 
ids, Mich., chairman of the board of di- 
rectors of the United States Independent 
Telephone 

“Work of the Signal Corps in France,” 
by Capt. W. S. Vivian, of Chicago, secre- 
tary United States Independent Tele- 
phone Association. 

THURSDAY EVENING. 
3anquet at Chamber of 
Rooms. 

Address by Gov. Henry J. 

Theater party. 

FRIDAY MORNING. 

“The Relation of Operators and Other 
Employes to the Telephone Exchange,” 
by J. W. Berry, of Jewell City. 

Reports of standing committees. 

Election of officers and directors. 


Association. 


Commerce 


Allen. 





Sundry Snapshots Along the Trail 


Observations and Comments, Pertinent and Otherwise, 






On the Sunshine and Shadows of Telephone Work 


The snow has gone from the hillsides 
And the work of the summer begun; 
The sun has awakened the flowers 
Which blossom, one by one. 


The grass is green in the meadows, 
And the buds upon the trees 

Have unfolded their baby leaflets 
As their cradles rocked in the breeze. 


We were tired of the and the 
winter 
That so long held sway o’er the land. 
We're glad to be out in the sunshine; 


Glad that spring is at hand. 


snow 


There never has been a spring just like 
this one, and there never will be another 
so filled with possibilities in which tele- 
phone men may rise or fall as managers. 
We are soon to be put back under the 
control and supervision of the people 
who own the capital stock in our various 
companies. The reversion to _ private 
ownership is not going to be a picnic 
for some, as the era of government own- 
ership has planted some fruitful 
seed which is going to result in a crop 
of trouble along financial lines that will 
make the average manager sit up and 
take notice. 


very 


The increase in salaries which we are 
committed to pay from now on and, in- 
deed, which we must pay whether we 
have agreed to or not, is going to make 
the red-ink market very active. And, 
speaking of the subject of bookkeeping, 
it seems appropriate to say that there 
will be more need of bookkeeping this 
year than ever before, for the multitude 
of questions which are being asked, and 
the multiplicity of reports called for by 
the various commissions, will make it 
very necessary for telephone companies 
to have the data at hand. 

What use will ever be made of all 
the accumulation of reports is, of course, 
another matter and beside the question. 
Probably no use will ever result except 
to keep busy a number of people who 
are content to spend their lives doing a 
perfectly perfunctory task without ques- 
tion or interest as to its value in the 
world’s work. 

The idea that this is so is gained by 
a knowledge that whenever the various 
departments want to know anything about 
the local telephone companies, they do not 
consult the files and glean it from the re- 
ports, but they formulate another ques- 
tionnaire and send it out for the com- 
panies to fill in when they could have 
gathered the same information right in 
the Capitol at half the cost and 
work. 

One of the questions relating to book- 


less 
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telephone men are 
interested in these days, is that depart- 
ment which has to do with the subscrib- 
er’s ledger, to which must be posted daily 
all the toll charges on messages originat- 
ing in the exchange. 

To keep each customer’s account in an 
up-to-the-minute manner so that the 
shown balance on his page is the amount 
he owes, is a very desirable thing. Where 
postings are made only at the end of 
a month, there are apt to be losses not 
only of revenue from tickets not shown 
in the monthly balance where accounts 
are paid in the middle of the month as 
of the first, but from possible losses of 
slips themselves from being kept lying 
about until posting days. 


keeping which many 


A good many telephone men in cer- 
tain sized exchanges have been interested 
in this matter along about the time their 
exchange grew to such proportions that 
there must either be another posting 
clerk or a faster method of extending 
balances found. The obvious answer to 
this question would be to adopt the add- 
ing machine method were it not for the 
reason that one cannot on the commer- 
cial machine of the day, designate the 
destination of the message but can only 
list the amount the same as canceled 
checks are handled in bank bookkeeping 
where it is not necessary to list more in- 
formation than just the date and amount. 

Suggestion has been made by some 
that it might be possible in handling mes- 
sage charges on the subscriber’s ledger, 
to use a number for the name of the 
town to which the message is sent. It 
seems to me, however, that where there 
are sO many towns to which messages 
are sent, it would take so much time for 
a bookkeeper to look up the town’s num- 
ber that too great a loss of time would 
ensue. 

Others have said that it is not neces- 
sary to list the name of message destina- 
tions but merely to post the date and 
amount in the ledger and keep the original 
message ticket in an individual envelope 
and give it to thé customer when he pays 
his account. This might work all right if 
every customer paid his account when 
he got his bill but many people ask for 
and receive itemized accounts of their 
service. Then they lose or mislay it and 
come back later with a request for a 
duplicate, which would be hard to give 
them if they already had the original 
tickets. 

Where the full record of a message is 
written on the reverse side of a ledger 
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sheet, as is sometimes the custom, this 
is not a hard thing to do. In most cases 
where such a record is available and is 
shown a patron on paying his bill, he is 
usually satisfied and does not care for a 
bill at all unless his business requires it; 
thus saving much clerical work in the 
office. 

The best feature about keeping books 
on an adding and listing machine, as they 
do in banks, is that one has the charges 
posted as fast as they are transmitted 
and there is a correct balance each night 
extended on the customer’s sheet wheth- 
er there are many messages through the 
day or whether he has only one or two a 
month. 

Another advantage be that in 
listing messages, all sheets where a bal- 
ance has been extended in any day’s post- 
ing can be filed “offset” as the term is, 
and when the day’s posting is finished, 
the total of the additions to the offset 
will be the total of the day’s 
messages charged and in this manner a 
“proof” is obtained very easily. 

In the manner of makes of machines, 
there are doubtless many which are eas- 
ily adaptable to the requirements. As 
it is no doubt true that many telephone 
companies already keep their accounts 
in this manner, I believe it would be of 
interest to the trade in general if those 
who have already adapted some such 
system would give their experiences in 
an article in these pages; or perhaps 
some manufacturers of posting machines 
who have worked out this problem for 
telephone company customers might en- 
lighten us in like manner with explana- 
tions of such systems they have installed, 
together with 
followed. 


would 


sheets 


forms used and methods 

When a customer steps into the office 
and asks, much do I 
“What is the amount of my bill to 
date?”; if you can tell him without 
hesitation after a glance at his ledger 
page, it is more apt to create in his mind 
the idea that figures are correct 
than if you have to tell him you will let 
him know in a little while as soon as 
you have separated his toll charges from 
the month’s accumulation and figured the 
thing out. 

When it gets to a point where an office 
must either have an additional book- 
keeper or buy a machine which will en 
able the one to do the additional labor 
it is always cheaper to buy the machine 
if it fills the bill because, while you musi 
pay principal to the bookkeeper, you aré 


“How owe?” or 


your 
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only obliged to pay interest on the ma- 
chine. 

The commissions will allow you to earn 
interest charges on the machine so there 
is really nothing lost and the price of 
the bookkeeper’s wages will buy a very 
expensive machine in a year’s time. It 
is only a question of whether one can be 
found which will fill the requirements 


satisfactorily. I hope to see something 
along this line soon. 
APHORISM: The pollywog must 


shed its tail and its name before it be- 
comes a frog. 


Telephone Girls Housed in Beauti- 
ful German Home. 

The members of the Signal Corps unit 
of American telephone operators for the 
Treves district—one of the oldest cities 
in Germany—are billeted in a luxurious 
and spacious home, the property of 
wealthy Germans. A high stone wall 
shuts it off from the city and gives priva- 
cy to the garden walks. 

Inside the rooms are filled with beauti- 
ful furniture. There is a wide, open fire- 
place in the sitting-room with beautifully 
done family portraits above it. The 
curio cabinet is filled with rare bits of 
the world’s art. The dining-room is lined 
with heavy carved paneling and there is 
fine linen and silver service. 

On the piano is a picture of the family 
group—father, mother, daughters and 
one tall boy. The boy is now dead, killed 
in the early days of the war. On a table 
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there is another picture of him as he 
went away to the fight in his officer’s re- 
galia of the German army. The country 
to whom they gave their only son has lost 
the war and they have lost also their 
home. 

The family is interned in Switzerland. 
The house was requisitioned by the 
American army and stands just as they 
left it, with the intimate personal things 
about the rooms. As is being done in 
the case of all requisitioned property 
used by the army of occupation, the Ger- 
man government will be forced to ade- 
quately and justly recompense the owners 
for its use, but the A. E. F. pays nothing. 

There were a couple of maids who 
came with the house, as happens in so 
many similar cases. They had been re- 
tained by the family on half pay during 
their stay in Switzerland and the Ameri- 
cans took them over with the rest of the 
place. At first they were frightened. 
Like all Germans, they were not sure 
what to expect at the hands of their 
“conquerors,” but they soon lost their 
fear. They now serve the American 
women cheerfully, watching their fires 
carefully and serving American commis- 
sary food in their best Teuton style. 





Talks to Man Underground by 
Radio Telephony. 

A wireless telephone message from the 
radio station at New Brunswick, N. J., 
was recently received at Asbury Park in- 
side a steel and concrete vault under- 
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ground by W. Harold Warren of New 
Brunswick. He had a portable receiving 
set, carried in one hand, and no aerial 
or ground connection. 

“A representative of the Asbury 
Park Press accompanied Mr. Warren,” 
it was stated. “Two sets of head receiv- 
ers were used. Wireless telephone speech 
from the New Brunswick radio station 
was heard distinctly.” 

The dining room of the Hotel Klein 
in New Brunswick was connected with 
the radio station by telephone, and a re- 
lay connection was made by wireless tele- 
phone. The strains of the hotel orches- 
tra were clearly heard by Warren inside 
his vault. 


When He Took the Examination. 


Examiner: “What are the colors of 
the spectrum ?” 
Switchboard Bill: 


green, brown, slate.” 


“Blue, orange, 


Liggett Pins D. S. M. on U. S. 
Operator at Coblenz. 


Before a crowd of admiring officers 
and enlisted men on May 22, Miss Grace 
D. Banker of Passaic, N. J., received the 
Distinguished Service Medal from Lieut. 
Gen. Hunter Liggett, commander of the 
First Army, at army headquarters at 
Coblenz, Germany. She is chief operator 
of the army telephone service there and 
has been overseas a year at general head- 
quarters and with the First Army. 





From Factory and Salesroom 


Conventions: 


New Monarch Magneto Switch- 
board and Arrester Frame. 

The Monarch Telephone Mfg. Co., of 
Fort Dodge, Iowa, has just distributed 
the May number of its house organ 
called “The Monarch Message.” In this 
“Message” are shown the new No. 41-C 
Monarch magneto switchboard and No. 
120 arrester frame which are also shown 
on another page and which are described 
in “The Message” as follows: 

“The switchboard and arrester frame 
which are shown are recommended for 
magneto exchanges where more than 50 
lines and not over 120 lines ultimate ca- 
pacity is required. As the cut illus- 
strates, the switchboard cabinet is of the 
low type and is arranged for mounting 
the drops and jacks five per strip in three 
panels. Double supervisory type cord 
equipments are provided, with high effi- 


ciency type repeating coils, to suit the re-- 


quirements. Each board is wired for 15 


cord circuits and may be furnished with 
a less number installed. The suspended 
type operators’ set is furnished regularly 
with this type of board. 


Kansas, Topeka, June 4-6; 


Standard Monarch apparatus which is 
described in detail in the Monarch com- 
pany’s Bulletin No. 35, is used in the as- 
sembly of this board. All parts within 
the cabinet are easily accessible and rigid- 
ly mounted. Removable doors are pro- 
vided for both front and rear. Although 
we can furnish boards having line cables 
brought out at the base, it is believed 
that the arrangement shown with cables 
extending from top of the cabinet is the 
best for a majority of exchanges, as then 
the cables are kept clean and dry which 
is not always the case when cables are 
carried along the floor. 

The cabinet is substantially made of 
quarter-sawed oak and is given a dark 
golden-oak finish. The switchboard is 
543% ins. high and occupies a floor space 
of 205% ins. by 23% ins. 

The cable support illustrated is made 
of channel iron of sufficient width and 
rigidity to carry even twice the number 
of cables required for a board of this 
capacity. Provisions are made for at- 
taching the cable support to the top of 
switchboard cabinet by means of wood 


U.S. Association, Chicago, June 24-26 


screws, and the frame end is made so it 
may be fastened to the top of frame or 
can be fastened to a wall if no frame is 
installed. The support is made so the 
cables may be easily laced to it and it is 
given two coats of black paint. 

This standard cable support, as car- 
ried in stock, is made to extend straight 
upward 22 ins. from top of switchboard 
cabinet, then makes a rounded bend and 
extending back 36% ins. to top of arrester 
frame. Supports made longer and of 
same size channel iron can be supplied 
when exact dimensions are given. 

The No. 120 arrester frame is made of 
angle and bar iron securely riveted to- 
gether. Angle iron ‘feet,’ properly 
braced, support the frame so it does not 
necessarily need to be held at the top, by 
the cable support although this is the 
best arrangement. Wood fanning strips 
are mounted on the ironwork, these strips 
properly drilled for carrying the cable 


conductors through in pairs. The iron 
framework and the fanning strips are 
given two coats of black paint. Insulated 


jumper ‘hooks’ are provided at both top 
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and bottom for carrying the jumper wires 
properly from one bank of arresters to 
another. 

Each standard No. 120 frame has a 
capacity for mounting 120 pairs of Mon- 
arch No. 1 combined carbon and fuse ar- 





























New Monarch Board and Arrestef Frame. 

resters which are made up in-sections of 
five pairs each. The cut shows 100 pairs 
of arresters mounted and two extra 
strips (5 pairs each) of line terminals 
mounted at both top and bottom of the 
frame, for excess line cable pairs, if 
wanted. 

This frame is 7634 ins. high and 25 ins. 
wide. The ‘feet’ are 12 ins. long, there- 
fore, the frame requires a floor space of 
12 ins. by 25 ins.” 





New Advertising Man for Repub- 
lic Motor Truck Co. 

The Republic Motor Truck Co. of 
Alma, Mich., announces the appointment 
of S. R. Swiss as advertising manager. 
Mr. Swiss has had a long and compre- 
hensive advertising and merchandising 
experience. For 11 years he directed the 
sales and advertising of Red Raven 
Splits, one of the most famous and popu- 
lar trade-marked products in America, 
He was one of the pioneers of this con- 
cern, having associated himself with Red 
Raven in its early stages, and a large por- 
tion of this concern’s great success can be 
directly traced to his personal efforts. 

Following that he entered the motor 
truck field, which work he has been fol- 
lowing and closely studying for the past 
several years. He has a thorough and 
sound knowledge of motor truck condi- 
tions from both a manufacturer’s and re- 
tailer’s standpoint, for a great part of his 
time has been spent in connection with 
the Gramm-Bernstein and Day-Elder 
trucks. 

Mr. Swiss will make his headquarters 
at the Republic’s executive’ home office, 
at Alma, Mich. 
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LeBourveau Leaves American 

Electric Co. for Auto Business. 

L. G. LeBourveau, better known as 
“Lee”—one of the old timers in the tele- 
phone business—retired May 15 from his 
position as secretary and sales manager 
of the American Electric Co., Chicago. 
He has moved South to engage in the 
automobile accessory business, having of- 
fices in Atlanta, Ga., and Jacksonville, 
Fla. He is leaving the telephone field with 
the best wishes of his host of friends. 

“Lee” was born in 1874 in Chicago near 
the section where the great telephone 
manufacturing industry grew up, but 
moved, when a lad, to Jacksonville, Fla., 
where he received his education and after- 
wards engaged in the electrical contract- 
ing business. He entered the telephone 
field in connection with the sale and in- 
stallation of the Jacksonville Telephone 
Co’s. plant, and afterwards connected 
with the Georgia Telephone Co., Savan- 
nah, and had considerable experience in 
the operating field, installing 
other plants. 

He travelled for five years in the in- 
terests of the Sumter Telephone Mfg. 
Co., introducing its products over a large 
territory and left to accept a position 
with the Chicago Telephone Supply Co., 
of Elkhart, Ind., as sales manager. He 
afterwards organized the telephone de- 
partment for the Erwing-Merkle Electric 
Co. of St. Louis and had charge of its 
electrical exhibit at the St. Louis exhibi- 
tion. 

In 1905 Mr. 
the position as 


several 


assumed 
for the 


LeBourveau 
sales manager 
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Everyone of his friends in the tele- 
phone industry will wish “Lee” splendid 
success in his new undertaking and feel 
sure that he will “carry on” with the 


























S. R. Swiss, in Charge of the Republic 
Motor Truck Co.’s Publicity Work. 


Central Telephone & Electric Co., St. 
Louis, where he remained until 1910, leav- 
ing that position to take the position as 
secretary and sales manager of the 
American Electric Co. 


L. G. Le Bourveau, Who Has Resigned 
from His Position as Secretary and Sales 
Manager of the American Electric Co. 


same energy, initiative and loyalty to 
high business ideals which has made him 
successful in the telephone business. 





Bug-Proof Telephone Sets for Use 
in Tropical Climates. 

In some tropical countries the trials 
and tribulations of the telephone man 
are varied as compared with operators 
in “the States.” Climatic changes and 
atmospheric conditions sometimes make 
service an uncertainty. Ants and num- 
erous other insects get into the boxes, 
make nests and lay eggs. Generally many 
of the telephone difficulties are, at least, 
in part, due to the mode of living and 
the style of residences. 

It was put up to the Kellogg Switch- 
board & Supply Co. to furnish telephone 
equipment that would give first-class 
service under these circumstances. First, 
it had to be built so that ants and 
even considerably smaller insects could 
not get into it, then to construct it 
electrically so that the sudden and great 
humidity changes would not affect the 
circuits, for it was found that ordinary 
binding posts, for instance, mounted on 
wood could not be used, as on certain 
days the wood would be so saturated 
with water that it would be a ready con- 
ductor, causing aggravating noises on the 
line, not to mention frequent “dead tele 
phones.” 

The first sets manufactured by the Ke! 
logg company to meet these condition 
were similar to the one shown in the a 
companying illustration. They were found 
so satisfactory that a second order wa 
soon on its way. 

Not only was there trouble with moi: 
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ture and insects, but one particular fam- 
ily of ants had a habit of bringing mud 
into the boxes for the purpose of nest 
building and this clay being wet would 
cause immediate trouble. Of course, the 
type of houses is such that there is lit- 
tle protection from outside atmospheric 
conditions and changes. Many of the 
homes are raised from the ground on 
hamboo and are of light construction, af- 
fording little protection from the great 
change of the atmosphere. A_ heavy 
downpour stopping abruptly with imme- 
diate raise in temperature is a change 
particularly trying to telephone instru- 
ments. 

These Kellogg sets all have wire heav- 
ily enameled, all connectors being mount- 


ed on micarta insulations instead of 




















Kellogg Telephone for 
Climates. 


Use in Tropical 
wood, while an extra backboard insures 
further protection to the wiring of the 
instrument. These “tropical” telephone 
sets have proven bug-proof in every 
sense of the word. 


New Type of Speed Punch for Use 
in the Shop. 


The Jiffy punch shown in the accom- 
panying illustration is being used by a 
number of telephone companies with sat- 
isfaction for punching holes in various 
material. It punches holes from 5/32 to 
% of an inch in diameter through 10- 
gauge metal and requires little oiling and 
no adjusting. 

The deep throat and one-piece auto- 
matic, disappearing stripper gives a clear 
view to the punch and punch mark for 
the next operation. It permits several 
sheets to be punched with one operation. 
The crowned punches of floating direct 
the power to the center. 
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It is contended that the punch will not 


twist or turn in operation, practically 
eliminating breakage. As the operator is 
brought close to the material, punch 


marks can be followed quickly and ac- 
curately. The Jiffy punch combines light 
weight, compactness and speed. It weighs 
but five pounds and is 9% ins. long. Paul 
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tools more a matter of today’s necessity, 
than tomorrow’s need. 

Probably none of the country’s multi- 
form industries affected 
by the present high cost of labor condi- 
tion than telephone, telegraph, electric 
lighting, railway. and power companies. 


has been more 


On the one hand, they are hedged about 
by national, state and mu- 











and other 
upon __ their 
rate-making powers and 
other means of revenue. 


On the other hand, they 


nicipal laws 


restraints 


facing 


costs of 


are mounting 
construction, 
equipment 


and 


operation 
maintenance. It is 
then, that 
under these perplexing 
conditions 
utilities 


no wonder, 
such public 
should pay at 
tention, as never before, 
to the call of machinery 
in effectually 
them in 


aiding 
surmounting 





their acute construction 
and maintenance cost 
problems. 

In consequence, pub- 





How the Jiffy Punch Is Operated. 


W. Koch & Co., 19 So. Wells street, 
Chicago, are the manufacturers of the 
Jiffy punch. 


Cutting the High Cost of Pole 
Pulling. 


This may truly be called the age of 
machinery. For many years, in some one 
or more of its varied forms, machinery 
has been slowly, but surely, supplanting 
manual labor as the dominating factor in 
industrial production. It is doing this 
through the sheer force of its ability to 
directly improve and increase production, 
decrease expense, other ways 
raise the standard of production all along 
the line. 

Machinery at the time is ex- 
erting an elevating and beneficial influ- 
ence upon labor, by relieving it of much 
of its drudgery and monotony, as well 
as’ increasing labor efficiency and re- 
turns. Skilled labor and machinery go 
hand in hand. Through the tremendous 
and far-reaching effects of the great 
world war, this evolutionary industrial 
transition from man to machinery has 
now become almost revolutionary. 


and in 


same 


Where formerly, stress of competition 
or desire to reach a higher state of pro- 
duction efficiency, was largely the impel- 
ling motive for adopting machinery, with 
its labor-saving and production-improv- 
ing features, now the scarcity of labor, 
shortened working hours, higher stand- 
ards and higher costs of living—all with 
consequent higher wages—directly con- 
tribute towards making the adoption of 
compensating machinery, equipment and 


lic utility executives 


and operating chiefs 
are more than ever delving into 
the nooks and corners of their or 


ganizations for ways and means of off- 
setting increasing labor and other costs. 
As a result they are finding the “humble 
jack” provides a practical and satisfac- 
tory solution of their pole construction 


and maintenance labor and other high 
expense problems. 
To the average “man on the street,” 


and even to many conversant with the 
various uses to which jacks are put it 
would not be supposed that such a tool 
could be made to play such an important 
role in pole operations as does the sim- 
ple and powerful mechanism known as 
the Simplex pole-pulling and _pole- 
straightening jack, manufactured by Tem- 
pleton, Kenly & Co., Ltd., of Chicago. 
This jack is made in two models, Nos. 
318 and 328. The No. 318 is what is 
known as the “tripping” type of jack— 
that is, it raises automatically through 
action of the lever bar, but is “tripped” 
or dropped instantly from any position. 
It has stood up under the 
strain of years of 
pole-pulling 
telegraph, 


, 


and 
varied 

service of many telephone, 
electric lighting, power and 
railway companies throughout the coun- 
try, arid many have adopted it as standard 
equipment. 

The No. 328 is a new Simplex model, 
differing from the No. 318 only in being 
designed to lower the load gradually, in- 
stead of “tripping” or dropping it in- 
stantly. 

This improvement has been made upon 
suggestions of the operating chiefs and 
engineers of several leading public utility 


stress 
arduous and 





32 


companies in order to more fully benefit 
by Simplex jack service in several fea- 
tures of their pole maintenance work not 
contemplated in the No. 318 Simplex de- 
sign—such as gradually lowering loaded 
poles after the decayed butt has been 
removed, gradually lowering loaded poles 
after reinforcing, resetting loaded poles 
in trenches, etc. 

This simple tool, is said to have made 
“two blades of grass grow where only 
one grew before” in public utility pole 
construction and maintenance operations, 
thereby firmly establishing itself as one 
of the standard tools in this service. 

During the recent great world conflict, 
in common with practically all American 
industries, both the Simplex factory and 
the Simplex jack did “their bit” towards 
carrying on and winning the war, in the 
way of turning out Simplex jack equip- 
ment on a large scale for government 
motor trucks and ordnance. 

When the armistice turned the wheels 
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of industry back from a war to a peace 
basis, the “Simplex” factory found its 
“speeded-up” war manufacturing facili- 
ties barely adequate for meeting the rap- 
idly-growing demand for its various types 
of Simplex jacks of which the pole-han- 
dling jacks are prominent types. 























The Simplex Pole Jack in Operation. 
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With pole construction and maint 
tiance costs at such figures as to com 
mand the close scrutiny of all public uti! 
ity operating chiefs, 
ment, 
value. 


Simplex jack equip 
is more than ever of economica 

This versatile tool is claimed to be a 
veritable giant in strength, exerting the 
combined working skill and strength of 
half a dozen men in pulling, straighten 
ing, resetting, etc., any size or length of 
pole, with assurance of time, labor and 
other economies that should command the 
earnest attention of public utility compa- 
nies interested in these service economies 
as well as improvements. 

Attractive and _ instructive literature 
and other information relating to Sim- 
plex pole-pulling and _ pole-straightening 
jacks’ design and construction and what 
they are doing to keep down high costs of 
pole handling, will be gladly supplied by 
the manufacturers, Templeton, Kenly & 
Co., Ltd., 1020 S. Central Ave., Chicago. 





OPPORTUNITIES (Continued From Page 35) 





_ HELP AND POSITIONS 


TELEPHONE ENGINEERING 
OPENINGS. We have positions offer- 
ing excellent opportunities to enter the 
telephone engineering field. Training 
in electrical engineering or practical 
telephone experience is necessary. In 
reply state age and particulars of ex- 
“perience. Address 3647, care of 
TEL E PHONY. 








WANTED—First rons aren splicer 
at Terre Haute, Indiana, for an ex- 
change of over 8,000 stations. Salary, 
$130 per month. Citizens Independent 
Tele. Co., 120 South Seventh St. 


WANTED—By couple. 
Experienced cableman and_ general 
outside man. Wife experienced cash- 
ier, chief operator, etc. Prefer South 
or Southwest. Address 3670, care of 
TELEPHONY. 





POSITION 





WANTED—-Wire chief at Lebanon, 
Ind. Western Electric board, 1,500 
lines. Lebanon Telo. Co., Lebanon, Ind. 


WANTED—First class cable splicer. 
Steady employment. Citizens Inde- 
pendent Telephone Co., Terre Haute, 
Indiana. 











POSITION WANTED—By man with 
19 years’ experience in various branches 
of telephone work. Prefer position as 
wire or plant chief. Have had consid- 





erable experience in both. Can as- 
sume charge of entire wire plant inside 
and out. Living conditions must be 
good. Salary expected, not less than 
$150 per month, also transportation 
paid to job for self and wife. Address 
3671, care of TELEPHONY. 
WANTED—Position, by. Al tele- | 


phone man; 15 years’ experience. Mag- 
neto and common battery exchanges. 
Foremanship switchboard departments 
Western Electric, Kellogg and Chicago 


Telephone Supply Co. Will consider 
manufacturing rebuilt or exchange 
propositions. Address M. H. Brown, 


Three Rivers, Mich. 


WANTED—Position as manager of 
an exchange in a town not smaller 
than 2,000. Eighteen years’ experience. 
Married. Know the operating end 
from the ground up. Can take full 
charge. Address 3669, care of 
TELEPHONY. 


WANTED — Efficient and. reliable 
telephone man for magneto plant. 
Maintenance and office. Illinois. Ad- 
dress 3666, care of TELEPHONY. 














) 





MISCELLANEOUS 


EVEN IF THERE IS SOME PART 
OF YOUR APPARATUS which is al- 
most worn to a “frazzle,” don’t ditch it 
—send it to our repair experts. They'Tl 
make it like new. We give the same 
attention to a small as well as a large 
order. The Suttle Equipment Co., 
Olney, Il. 








TELEPHONE EXCHANGES bought 
and Sold. Write for bargains or list 
your properties for quick sale. Farm 
lands to exchange. G. W. Leyda. 
Deerfield, Wis. 





FOR SALE—The controlling interest 
in a 300 subscriber exchange, located 
in southern Wisconsin. Fine rates; no 
free service. Income, $5,500. Manage- 
ment pays fine salary. Address 3672, 
care of TELEPHONY. 





WANT TO BUY — 


An exchange of 


up to 400 subscribers, in good, clean 
town. Prefer one where rural lines 
are switched for farmers. Price and 
terms must be right. Prefer Iowa, 
Wisconsin, South Dakota or Minne- 
sota. Address 3673, care of 
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TRENTON, 





JOHN A. ROEBLING’S SONS CO. 


NEW JERSEY 


Grades 








Western Representatives: 


ARISTOS “COPPERWELD” 
COPPER CLAD STEEL WIRE 


Steel for strength; Copper for cenduc- 
tivity; and the following advantages over 
solid copper wire — less weight — higher 
elastic limit—smaller diameter for equal 
work, giving less projected surface sub- 
ject to wind pressure and capable of 
supporting sleet load—and for the same 
cost you get much more “Copperweld” 
than solid copper. 


PAGE STEEL & WIRE ¢ Co. 


Sales Offices: 30 Church Str et, New York 


Drawn from the product 
—s 


Plants: Monessen, Pa., and Adrian, Mich. 


Steel Sales Corporation, Chicage 
12 








